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APSEZL/EnvCell/2016-17/040 Date: 28.11.2016

To

\_Additional Principal Chief Conservator of Forests (C),

Ministry of Environment, Forest and Climate Change,
Regional Office (WZ), E-5, Kendriya

Paryavaran Bhawan, Arera Colony,

Link Road No. - 3, Bhopal - 462 016.

E-mail: rowz.bpl-mef@nic.in

Sub : Half yearly Compliance report of Environment Clearance under CRZ notification
for "Port expansion project including dry/break bulk cargo container terminal,
railway link and related ancillary and back-up facilities at Mundra Port, Dist. Kutch
in Gujarat by M/s. Adani Ports & SEZ Limited.”

Ref : Environment clearance under CRZ notification granted to /s. Adani Ports & SEZ
Limited vide letter dated 20" September, 2000 bearing no. J-16011/40/99-IA.1l|
Dear Sir,

Please refer to the above cited reference for the said subject matter. In connection to the
same, it is to state that copy of the compliance report for the Environmental / CRZ Clearance
for the period of April — 2016 to September — 2016 is enclosed here for your records. The
stated information is also provided in form of a CD (soft copy).

Thank you,
Yours Faithfully,
For, /s Adani Ports and Special Economic Zone Limited

;‘,\-—C-f*"

Ennarasu Karunesan
Chief Executive Officer
Mundra & Tuna Port

Encl: As above

Copy to:

1) The Director (IA Division), Ministry of Environment, Forests & Climate Change, Indira Paryavaran
Bhawan, Jor Bagh Road, New Delhi-110003

2) Zonal Officer, Regional Office, CPCB — Western Region, Parivesh Bhawan, Opp. VMC Ward Office
No. 10, Subhanpura, Vadodara — 390 023

3) Member Secretary, GPCB - Head Office, Paryavaran Bhavan, Sector 10 A, Gandhi Nagar - 382 010

4) Deputy Secretary, Forests & Environment Department, Block - 14, 8™ floor, Sachivalaya, Gandhi
Nagar - 382 010

5) Regional Officer, Regional Office GPCB (Kutch-East), Gandhidham, 370201

Adani Ports and Special Ecanomic Zone Ltd  Tel +912838 25 5000

Adani House Fax +912838 25 5110
PC Box No 1 ' info@adani.com
Mundra, Kutch 370 421 www,adani.com

Gujarat, India

Renistered Qffice: Adani House, Nr Mithakhali Circle, Navrangpure, Ahmedabad 380 009, Gujarat, India
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr.
No.

Conditions

Compliance Status as on
30-09-2016

A. Specific Condition

All the conditions stipulated by the Gujarat
Pollution Control Board vide their NOC No.
PC/NOC/Kutch/391/18424 dated 10.6.99
and No. PC/NOC/Kutch/222(2)16880 dated
1.5.99 shall be strictly implemented.

Complied.

The project is in operation phase and has
been granted Consent to operate (CCEA)
vide letter no. AWH 60840 valid till 17
November, 2016 by GPCB. APSEZL have
already applied for renewal of CCEA.
Acknowledge Copy of CC&A-Renewal
application is attached as Annexure - 1.

The conditions stipulated in the letter No
ENV-1098-6477-PI dated October 28, 1999
and No. ENV-1099-2702-P| dated 27.12.99
of shall be strictly implemented.

Complied.

Point wise compliance report of CRZ
recommendations issued vide letter No
ENV-1098-6477-P| dated October 28, 1999
and No. ENV-1099-2702-P| dated 27.12.99
is enclosed as Annexure- A,

The turning circle should be increased from
550 m to 600 m.

Complied.
Details submitted on 15.12.2008 & there is
no further change.

iv. | A girdle canal with settlement tanks shall | Complied.

be provided around the coal storage area. Trap drains are provided around the coal
storage yard.

v | All efforts shall be made for water | Complied.
conservation and rain water harvesting. | Details of the same are submitted to the
Arrangements shall be made for roof top | MoEF & CC along with half vyearly
rain water harvesting from various | compliance report April - 2013 to Sep -
structures. 2013,

vi | To obviate the problem of coastal erosion | Complied.

due to dredging, the setback distance of at
least 50 m from the Chart Datum line of
Bocha island would be maintained.

During Maintenance dredging in this area
it is ensured that at least 50 m distance is
maintained.




adani

Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr. Compliance Status as on
Conditions
No. 30-09-2016
vii | The dredged material shall be disposed of | Complied.
only in the identified locations outside the | The dredged material was utilized in the
CRZ area. While dumping the dredged | level rising in line with the EIA study done
material, sufficient distance should be | by NIO.
ensured from the existing mangroves so
that there is no damage to the ecology.
During dumping of dredged material the
mitigative measures as suggested by NIO
shall be implemented. It shall be ensured
that there is no dumping of dredged
material in the CRZ.
viii | The mangrove afforestation shall be | Complied.
undertaken at the identified sites and the | Details of mangrove plantation along the
progress report in this regard shall be | west of Navinal creek and green belt are
submitted to this Ministry regularly. All the | submitted to the MoEF & CC along with
recommendations suggested in the NIO | half yearly compliance report April — 2013
report for restoration of the coastal habitat | to Sep - 2013. Details on mangroves
by mangrove afforestation at Navinal | afforestation carried out by APSEZL till
island shall be strictly implemented. date is annexed as Annexure - 2,
ix | No ground water shall be withdrawn for | Complied.
this project. Entire water requirement is sourced from
Narmada water and desalination plant of
APSEZL.
X The project proponent shall ensure that | Complied.
the construction workers do not cut the | Project in operation phase.
Mangroves for fuel wood etc.
xi | The project proponent shall ensure that no | Complied.
creeks are blocked and the natural | Construction activity is already completed.
drainage of the area is not affected due to | Details of culverts provided and creek
project activities. system is submitted to the MoEF & CC
along with half yearly compliance report
April - 2013 to Sep - 2013.
xii | The project proponent shall ensure that | Complied.

there will be no disposal of sullage and
sewage generated from construction
camps, surface run-off from construction
sites, and oil and grease spillage from the
construction equipment’s in the creeks.

Project in operation phase.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr. Compliance Status as on
Conditions
No. 30-09-2016
xiii | The project proponent shall stick to the | Complied.
time bound program submitted to the | Entire water requirement is sourced from
Department of Environment, Government | Narmada water and desalination plant of
of Gujarat for the proposed activities | APSEZL.
including installation of desalination plant
for meeting the entire water requirement.
They shall coordinate their
construction/operations schedule with the
installation schedule of desalination plant.
xiv | The project proponent shall ensure that | Complied
the commercial fisheries are not hampered
due to presence of barges, vessels and | Commercial fisheries are not hampered due
other activities in the region. Necessary | to presence of barges, vessels and other
plan in this regard shall be prepared in | activities in the region.
consultation with the NIO and submitted
within 3 months.
xv | The project proponent shall bear the cost | Point noted.
of the external agency that may be
appointed by the Department of
Environment, Government of Gujarat for
carrying out the supervision and/or the
monitoring of the construction activities.
xvi | The project proponent shall carry out the | Complied.
post-project  monitoring  of  various | e« Monitoring is being carried out by NABL
environmental parameters in consultation and MoEF&CC accredited agency.
with the Department of Environment, | e Monitoring reports for the period from
Government of Gujarat and Gujarat April"l6 to Sept.16 are enclosed as
Pollution Control Board. Annexure - 3.
xvii | The project proponent shall prepare the | Complied.
detailed traffic control management plan | e Well defined traffic management

for the port and shall participate in the
VTMS to be developed for the Gulf of
Kachchh.

procedures are in place.

e Gazette notification dated 12™ April,
2013 submitted to the MoEF & CC along
with half yearly compliance report Apr -
2013 to Sep - 2013.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr. Compliance Status as on
Conditions
No. 30-09-2016
xviii | Action plan shall be prepared by the | Complied.
project proponents to prevent damage to | Qil spill contingency plan is in place and
marine life and also to the coastline in case | implemented. Updated Oil spill
of any oil spillage and the same shall be | contingency plan is attached as Annexure -
strictly implemented. Regular mock drills | 4.
shall be carried out to ensure fitness of the
equipment in place. Mock drills are conducted regularly. Detail
on typical drill conducted is attached as
Annexure - 5.
xix | The project proponents shall work out the | Complied.

maximum quantity of spilled material,
which can find its way into the coastal
waters, under different accident scenarios,
and their impact on aquatic life shall be
studied after clearly demarcating the
impact zones. On the basis of such studies,
the necessary action plan to mitigate the
likely impacts shall be prepared before
commencement of the operations. Action
taken report in this regard shall be
submitted to the Ministry.

Oil spill contingency plan is in place and
implemented. Updated Oil spill
contingency plan is attached as Annexure
-4,

B. General Condition

Construction of the proposed structures
should be undertaken  meticulously
conforming to the existing Central / local
rules and regulations. All the construction
designs / drawings relating to the proposed
construction activities must have approvals
of the concerned State Government
Departments / Agencies.

Complied.
Construction activities are completed in
accordance with the prevailing laws.

The proponent shall ensure that as a result
of the proposed constructions ingress of
the saline water into the ground water
does not take place. Piezometers shall be
installed for regular monitoring for this
purpose at appropriate locations on the
project site.

Complied.

e Detail submitted along with half yearly
compliance report April — 2013 to Sep -
2013. Regular monitoring is being
carried out. Monitoring reports for the
period from April'16 to Sept.16 are
enclosed as Annexure - 3.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr. Compliance Status as on
Conditions

No. 30-09-2016

iii | A comprehensive contingency plan in | Complied.
collaboration with the concerned | Oil spill contingency plan is in place and
authorities must be formulated to contain | implemented. Updated Oil spill
in case of any oil spills. Appropriate devices | contingency plan is attached as Annexure
such as oil skimmer, oil monitor, oil water | = 4,
separator must be acquired for
strengthening the contingency plan. All the
service vessels that required for oil spill
operations must be equipped with booms
and dispersants. The personal onboard of
these vessels must be properly trained in
operation of these booms and dispersants.

iv. | The operation plan for responding to an oil | Complied.
spill must include clear procedures for | Oil spill contingency plan with defined
notification of a spill, response decision, | procedure and responsibilities is in place
clean up operations, communications, and | and implemented. Updated Oil spill
termination of cleanup operations, cleanup | contingency plan is attached as Annexure
cost, oil pollution, damage control and | - 4.
disaster management plan.

v | A well-equipped laboratory with suitable | Complied.

instruments to monitor the quality of air
and water shall be set up so as to ensure
that the quality of ambient air and water
conforms to the prescribed standards. The
laboratory will also be equipped with
qualified manpower including a marine
biologist so that the marine water quality is
regularly monitored in order to ensure that
the marine life is not adversely affected as
a result of implementation of the said
project. The quality of ambient air and
water shall be monitored periodically in all
the seasons and the results should be
properly maintained for inspection of the
concerned pollution Control agencies. The
periodic monitoring reports at least once in
6 months must be sent to this Ministry as
well as its Regional Office at Bhopal.

e Monitoring is being carried out by NABL
and MoEF&CC accredited agency.

e Monitoring reports for the period from
April'l6 to Sept.16 are enclosed as
Annexure - 3,

o Half yearly
containing

compliance reports
monitoring report s
regularly submitted to MoEF&CC,
Bhopal. Last compliance report was
submitted on 26.05.2016.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr.
No.

Conditions

Compliance Status as on
30-09-2016

Vi

Adequate provision for infrastructure
facilities such as water supply, fuel for
cooking, sanitation etc. must be provided
for the laborers during the construction
period in order to avoid damage to the
environment. Colonies for the laborers
should not be located in the CRZ area. It
should also be ensured that the
construction workers do not cut trees
including mangroves for fuel wood
purpose.

Complied.

Construction activities are completed.

Vii

To prevent discharge of sewage and other
liquid wastes in to the water bodies,
adequate system for collection and
treatment of the wastes must be provided.
No sewage and other liquid wastes without
treatment should be allowed to enter into
the water bodies. The quality of treated
effluents, emissions, solid wastes and noise
levels must confirm to the standards laid
down by the competent authority including
the Central/State Pollution Control Board.

Complied.

All the liquid effluent and sewage is being

treated in the treatment plant.

e Monitoring of treated water is being
carried out by NABL and MoEF&CC
accredited agency.

e Monitoring reports for the period from
April"l6 to Sept.”16 are enclosed as
Annexure - 2.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr. Compliance Status as on
Conditions

No. 30-09-2016

viii | Appropriate facility should be created for | Complied.
the collection of solid and liquid wastes | e Ships berthing at Mundra Port comply
generated by the barges/vessels and their with MARPOL regulations.
safe treatment and disposal should be | e Solid waste (i.e. Garbage) received at
ensured to avoid possible contamination of port is being sorted out & sent for
the water bodies. recycling.

e No discharge is allowed into marine
environment inside port limits and
APSEZL does not receive sewage/liquid
waste from ship.

e Oily sludge (a mixture of oil, water and
dirt) is disposed through authorized
recycler/ re-processor.

e Oily slop is being received at port and
separated at Oil Water separation
facility provided by APSEZL. Separated
oil is being sold to authorized recycler,
whereas waste water is being treated
at effluent treatment plant.

ix | Necessary navigational aids such as | Complied.
channel markers should be provided to | Navigational aids such as buoys and
prevent accidents. Internationally | leading lights have been provided.
recognized safety standards shall be
applied in case of barge /vessel
movements.

X During operation phase proper precautions | Complied.

should be taken to avoid any oil spills and
no oily wastes shall be discharged into the
water bodies.

¢ Oil spill contingency plan is in place and
implemented.

e Updated Oil spill contingency plan is
attached as Annexure - 3.

e Oily sludge is being disposed through
authorized recycler / re-processor

e Oily slop is being received at port and
separated at Oil Water separation
facility provided by APSEZL. Separated
oil is being sold to authorized recycler,
whereas waste water is being treated
at effluent treatment plant.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr. Compliance Status as on
Conditions

No. 30-09-2016

xi | The project authorities should take | Complied.
appropriate community development and | The CSR Activities are planned out at
welfare measures for the villagers in the | group level by Adani Foundation.
vicinity of the project site, including | Details of the CSR activity and expenditure
drinking water facilities. A separate fund | from April'l6 to Sept."16 are enclosed as
should be allocated for this purpose. Annexure - 6.

xii | The quarrying material required for the | Complied.
construction purpose shall be obtained | Construction activities are completed.
only from the approved quarries / borrow
areas. Adequate safeguard measures shall
be taken to ensure that the overburden
and rocks at the quarry site does not find
their way into water bodies.

xiii | The dredging operations, if any, to be | Complied.
undertaken with the prior approval of this | Capital dredging is completed and project
Ministry,  shall be executed  with | isin operation phase.
appropriate safeguard measures to prevent
turbidity conditions in consultation with
the expert agencies such as CWPRS / NIO.

xiv | For employing unskilled, semi-skilled and | Complied.
skilled workers for the project, preference | Preference is given to local people for
shall be given to local people. employment based on their qualification

and experience.

xv | To meet any emergency situation, | Complied.
appropriate firefighting system and water | Details of the firefighting facility available
pipelines should be installed. Appropriate | at APSEZL are attached as Annexure - 7.
arrangements for uninterrupted power
supply to the environment protection
equipment and continuous water supply
for the firefighting system should be made.

xvi | Regular drills should be conducted to | Complied.

check the effectiveness of the on-site
Disaster Management Plan.

Regular drills are being conducted for
effectiveness of the system.

Typical drill conducted is attached as
Annexure - 8.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr.
No.

Conditions

Compliance Status as on
30-09-2016

XVii

The recommendations made in the
Environmental Plan and Disaster
Management Plan, as contained in the EIA
and Risk Analysis Reports of the project,
shall be effectively implemented.

Complied.
All  the recommendations
implemented.

are being

XViii

A separate Environment Management Cell
with suitably qualified staff to carry out
various environment related functions
should be set up under the charge of a
Senior Executive who will report directly to
the Chief Executive of the company.

Complied.

M/s APSEZL has a well structured
Environment Management Cell, staffed
with qualified manpower for
implementation of the Environment
Management Plan. The Environment
Management Cell is headed by 6Sr.
Executive who directly reports to the top
management. Environment Management
Cell Organogram is attached Annexure - 9.

XixX

The project affected people, if any, should
be properly compensated and
rehabilitated.

Not applicable.

XX

The funds earmarked for environment
protection measures should be maintained
in @ separate account and there should be
no diversion of these funds for any other
purpose. A year wise expenditure on
environmental safeguards should be
reported to this Ministry.

Complied.

Separate budget for the Environment
Protection measures is earmarked every
year. All environmental and horticulture
activities are considered at group level and
budget allocation is also done accordingly.
Detail break up of budget spent during
Aprill6 to Sept.16 for Environment
Protection measure attached as Annexure
-10.

XXi

Full support should be extended to the
officers of this Ministry's Regional office at
Bhopal and the officers of the Central and
State Pollution Control Boards by the
project proponents during their inspection
for monitoring purposes, by furnishing full
details and action plans including the
action taken reports in respect of
mitigative measures and other
environmental protection activities.

Complied.
M/s APSEZL is always extending full
support to the regulatory authorities.
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr.
No.

Conditions

Compliance Status as on
30-09-2016

XXii

In case of deviation or alteration in the
project including the implementing agency,
afresh reference should be made to this
Ministry for modification in the clearance
conditions or imposition of new ones for
ensuring environmental protection. The
project proponents should be responsible
for implementing the suggested safeguard
measures.

Point Noted.

XXiii

This Ministry reserves the right to revoke
this clearance, if any of the conditions
stipulated are not complied with to the
satisfaction of this Ministry.

Point Noted.

XXiV

This Ministry or any other competent
authority may stipulate any other
additional conditions subsequently, if
deemed necessary, for environmental
protection, which shall be complied with.

Point Noted.

XXV

A copy of the clearance letter will be
marked to concerned Panchayat / local
NGO. If any, from whom any suggestion /
representation has been received while
processing the proposal.

Complied.

XXVi

State Pollution Control Board should
display a copy of the clearance letter at the
Regional Office, District Industries centre
and Collector's Office/Tehsildar's Office for
30 days

This condition does not belong to project
proponent.

10
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated in Environment Clearance under CRZ notification

Half yearly Compliance report of Environment Clearance under CRZ notification for “Port
expansion project including dry/break bulk cargo container terminal, railway link and related
ancillary and back-up facilities at Mundra Port, Dist. Kutch in Gujarat vide letter no. J-
16011/40/99-IA.11l dated 20™ September, 2000"

Sr.
No.

Conditions

Compliance Status as on
30-09-2016

XXVi
i

The project proponent should advertise at
least in two local newspapers widely
circulated in the region around the project,
one of which shall be in the vernacular
language of the locality concerned
informing that the project has been
accorded environmental clearance and
copies of clearance letters are available
with the State Pollution Control Board and
may also be seen at Website of the
Ministry of Environment and Forests at
http://www.envfor.nic.in/.

Complied.

XXVi
i

The Project Proponents should inform the
Regional Office as well as the Ministry the
date of financial closure and final approval
of the project by the concerned authorities
and the date of start of Land Development
Work.

Complied.

XXiX

The Project Proponent should make
specific arrangements for rainwater
harvesting in the project design and the
rainwater so harvested should be optimally
utilized.

Complied.

Details of the same are submitted to the
MoEF & CC along with half vyearly
compliance report Oct - 2014 to March -
2015.

1




Annexure - A
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated under CRZ Recommendation

Half yearly Compliance report of CRZ recommendation for “"Port expansion project including
dry/break bulk cargo container terminal, railway link and related ancillary and back-up
facilities at Mundra Port, Dist. Kutch in Gujarat vide DoEF, GOG letter no. ENV-1098-6477-p1
dated 28" October 1999

Sr.
No.

Conditions

Compliance Status as on
30-09-2016

A. Specific Condition

1

The company shall submit comprehensive
Environmental Impact Assessment Report
and Risk Assessment Report containing
worst case scenario and detailed oil spill
control management plan before carrying
out the construction activities and shall
implement all the mitigative
measures/suggestions/recommendations
given in the report of NIO and Tata AIG
Risk Management Services.

Complied.

It may be noted that the environmental and
CRZ clearance to the project activity was
granted based on the Environmental
Impact Assessment report as well as Risk
Assessment report. However, 3 Cumulative
Impact Assessment for the entire Mundra
region is being prepared. Copy of the
progress report was submitted to
MOEFECC vide letter dated 10.09.2016.
please refer Annexure - 11. Upon
completion of the entire study, the
comprehensive Impact Assessment report
will be submitted.

The company in no case tap ground water.

Complied.

Entire water requirement is sourced from
Narmada water and desalination plant of
APSEZL.

The company shall not cut mangroves for
the project activities except for stray
mangrove seeding required for the railway
line only after detailed assessment through
NIO and 25 acre of land shall be planted
with mangroves in consultation with NIO.

The company shall carry out the mangroves
plantation programme in addition to 25-
acre mangrove plantation to be done with
the help of the NIO, in consultation with
the forest department.

Complied.

Details submitted on 02.12.2013. Details on
mangroves afforestation carried out by
APSEZL till date is annexed as Annexure -
2.

The company shall ensure that the
construction labors do not cut mangroves
for fuel, etc.

Complied.

Construction activity is already completed.
APSEZL provided fuel to the construction
labors at the time of construction work,
Details submitted along with Half Yearly
Compliance Report Apr - 2013 to Sep -
2013,

12
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Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated under CRZ Recommendation

Half yearly Compliance report of CRZ recommendation for “"Port expansion project including
dry/break bulk cargo container terminal, railway link and related ancillary and back-up
facilities at Mundra Port, Dist. Kutch in Gujarat vide DoEF, GOG letter no. ENV-1098-6477-p1
dated 28" October 1999

Sr. Compliance Status as on
Conditions
No. 30-09-2016
6 | The company shall ensure that no creek | Complied.
are blocked due to the project activities, Construction activity is already completed.
Details submitted along with Half Yearly
Compliance Report Apr - 2013 to Sep -
2013,
7 | The company shall ensure that there will | Complied.
be no disposal of sullage and sewage | Construction activity is already completed.
generated from construction camps,
surface run-off from construction sites,
and oil and grease spillage from
construction equipment in the creeks.
8 | The company shall stick to the time bound | Complied.
programme submitted to this department | Entire water requirement is sourced from
for the proposed activities including | Narmada water and desalination plant of
installation of desalination plant for | APSEZL.
meeting the entire water requirement.
9 | The company shall ensure that the | Complied.
commercial fisheries are not hampered due | There is no commercial scale fishing
to the presence of barges, vessels and | present in Mundra. However, fishing boats
other activities in the region. Necessary | are having unhindered access to Gulf of
plan in this regards shall be prepared in | Kutch.
consultation with the NIO.
10 | The company shall bear the cost of the | Complied.
external agency that may appointed by this | Point noted. Construction activity is
department  for  carrying out the | already completed.
supervision and/or the monitoring of the
construction activities.
11 | The company shall carry out the post | Complied.
project monitoring of various | Monitoring is being carried out by NABL
environmental parameters in consultation | and MoEF&CC accredited agency.
with this department and Gujarat Pollution | Monitoring reports for the period from
Control Board. April"l6 to Sept.16 are enclosed as
Annexure - 3.
12 | The company shall prepare the detailed | Complied.

traffic control management plan for the
port and shall participate in the VTMS to
be developed for the Gulf of Kachchh.

Gazette notification dated 12 April, 2013
submitted to the MoEF & CC along with
half yearly compliance report Apr - 2013 to
Sep - 2013.
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adani

Adani Ports and SEZ Limited

From : April’16
To : September’l6

Status of the conditions stipulated under CRZ Recommendation

Half yearly Compliance report of CRZ recommendation for “"Port expansion project including
dry/break bulk cargo container terminal, railway link and related ancillary and back-up
facilities at Mundra Port, Dist. Kutch in Gujarat vide DoEF, GOG letter no. ENV-1098-6477-p1
dated 28" October 1999

Sr. Compliance Status as on
Conditions
No. 30-09-2016
13 | In order the eliminate adverse impact on | Point noted.
the mangroves of Bocha Island and coastal | Construction activity is already completed.
ecology of the region, the company shall
carry out construction activities only after
the construction design and methodology
is approved by NIO.
14 | Any other conditions may be stipulated by | Point noted.

this department from time to time.
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Adani Ports and Special Economic
Zone Limited, Mundra.

From : April,16
To . September,16

Status of the conditions stipulated in Environment and CRZ Clearance

ANNEXURE - 1




Forwarding & Undertaking Letter from Industry

Application for consent for establishing / operation the industrial plant / plants under Section 21 of the Air (prevention & Control of Pollution ) Act, 1981

Important This Document or its copy does "NOT" serve as a Supporting Document Proof of Industry's Submission of an
Note:  Application for a NOC / Consent. This Letter does "NOT" ensure that the Application FEES has been paid.

Application Purpose : APSEZL is applying for' CC&A-Renewal along with amendment in addition of few hazardous waste category and change in

hazardous waste disposal mode of few category.

From: Adani Ports & Special Economic Zone Ltd., Category: RED / LARGE Print Date: 18/11/2016
PLOT NO: 169/P, PCB-ID : 17739
at-navinal island, mundra, kutch,

Mundra - 370421 INWARD : 113691
Dt:22/09/2016

Contact Person: Mr. Shailesh Parmar, Mob:90699002003, Ph:02838255187
DIST: Kutch East, TAL: Mundra, SIDC: MPSEZ

To,

The Member Secretary,

Gujarat Pollution Control Board

Paryavaran Bhavan, Sector-10/A,

Gandhinagar - 382010

I/ We here by Submitting application for CCA ,Inward No : 113691 ,Date : 22/09/2016 for COW(CCA-Renewal).

Grant By : CHR

Applying For © A,W,H Validity : 5 Years
Water Consumption : 1634.110 klpd

Alr Sector :10000~Large Scale Industry

Haz Sector : 5000~Large & Medium Scale v No of Plants : 1 Incenerator : 0
Investment _Air. Water Hazardous

3354.121 Crs 10000 ' 20000 5000-+10000

0 Rs 5 Years 5 Years 5 Years

Payable Fees 1 Air : 50000, Water : 100000, Haz : 75000
Paid Amount : 225000, DD No : HAXC4902778313, Dt: 11/17/2016, at AXC , ***

Company s SEAL 1 ( Through XGN )




adani

Adani Ports and Special Economic
Zone Limited, Mundra.

From : April,16
To . September,16

Status of the conditions stipulated in Environment and CRZ Clearance

ANNEXURE - 2




Total Green Zone Detail Till Up to Sep-.2016
LOCATION Area Trees Palm Shrubs Lawn
(In Ha.) (Nos.) (Nos.) (sam) (sQm)
SVC COLONY 59.991 27939.00 6965.00 49380.00 80069.00
NP()OI\IT;IE&Z 71.962 124946.00 18613.00 62986.78 58455.18
SEZ 86.715 137285.00 14224.00 214389.60 19627.03
MITAP 2.475 8168.00 33.00 1670.00 4036.00
WEST PORT 81.342 181827.00 50221.00 24112.00 22854.15
AGRO- PARK 7.523 17244.00 1332.00 5400.00 2121.44
SOUTH PORT 14.078 25150.00 3430.00 3882.00 4826.97
Samundra Township 36.083 29459.00 10505.00 20370.15 35071.67
Pr"(‘\jlifjg:’ae:;jrz;”g 15.690 19336.00 0.00 0.00 0.00
TOTAL (APSEZL) 375.86 571354.00 105323.00 382190.53 227061.44
676677.00
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Mangrove Afforestation Detail

S. NO. Location FY Area (Hectare) Clearance Reference Plantation/Gap Filling Species
Mundra Port Area Environment Clearace - Mundra . . . .
AT (Mundra, Kutch) 24.00 (J-16011/13/95-IA.1Il dated 25 August 1995) Plantation Avicennia marina
Total Plantation 24.00
Mundra Port Area Environment Clearace - Mundra . . ’ .
8.1 (Mundra, Kutch) 25.00 (J-16011/30/2003-IA.1Il dated 21 July 2004) Plantation Avicennia marina
Total Plantation 25.00
C1 2007-08 40.00 Plantation
C.2 2009-10 10.00 Gap Filling Work
3 Luni/Hamiramora 2010-11 10.00 CRZ Recommendation - Mundra Gap Filling Work )I::izzngr?r?]rtl.lr;?onata
ca (Mundra, Kutch) 2011-12 95.40 (Env-10-2005-222-P dated 12 October, 2006) Plantation Ceriops tagal
C.5 201213 25.40 Plantation
C.6 2013-14-15 70.00 Gap Filling Work
Total Plantation
(C.1+C.4+C.5) UL
CRZ Recommendation - Mundra . . . .
D1 Kukadsar 201213 66.50 (Env-10-2005-222-P dated 12 October, 2006) Plantation Avicennia marina
Mundra, Kutch - . . .
D.2 (Mundra, Kutch) 2013-14 10.00 Gap Filling Work Avicennia marina
Total Plantation
(©.1) 66.50
E.1 Forest Area 2011-12 50.00 Forest Clearance - Mundra Plantation Avicennia marina
E2 (Mundra) 2012-13 248.00 (FNo. 8-2/1999-FC (pt) dated 27 February 2009) | 110 Avicennia marina
Total Plantation 298.00

(E.1+E.2)
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S. NO. Location FY Area (Hectare) Clearance Reference Plantation/Gap Filling Species
CRZ Recommendation - Mundra . . . .
F1 Jangi village 201213 20.00 (Env-10-2005-222-P dated 12 October, 2006) Plantation Avicennia marina
Bhachau, Kutch - ) . )
F.2 (Bhachau, Kutch) 2013-14 20.00 Gap Filling Work Avicennia marina
Total Plantation
(E.1) 50.00
CRZ Recommendation - Mundra .
G 2007-08 4010 (Env-10-2005-222-P dated 12 October, 2006) Plantation
G.2 2008-09 10.00 Gap Filling Work
G.3 2009-10 10.00 Gap Filling Work
Environment Clearance - Dahej .
G.4 201112 50.00 (11-37/2007-I1A-11l dtd 11 November, 2008) Plantation o .
Jakhau Village Avicennia marina
G.5 2013-14 20.00 Gap Filling Work Rhizophora mucronata
(Abdasa, Kutch) )
Ceriops tagal
G.6 2012-13 30.00 Gap Filling Work
CRZ Recommendation - Mundra .
6.7 201213 2050 (Env-10-2005-222-P dated 12 October, 2006) Plantation
Environment Clearance - Mundra .
68 201213 200.00 (10-47/2008-1A.1l dtd. 12th Jan,2009) Plantation
G.9 2013-14-15 50.00 Gap Filling Work
Total Plantation
(G1+G.4 +G.7 + G.8) D
Sat Saida Bet Commitment with KPT for 250 Ha. - Tuna . . ’ .
H.1 (Kutch) 2014-15 250.00 (By undertaking dated 3 June, 2013) Plantation Avicennia marina
H.2 Sat Saida Bet 2016-17 500 Commitment with KPT for 5 Ha. Bio-Diversity- In Progress. Bio Diversity (Three Var.)
(Kutch) Tuna.
H.3 AKBTPL, Tuna Area 2016-17 30.00 Gap Filling Work-In Progress Avicennia marina
Total Plantation 255.00
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S. NO. Location FY Area (Hectare) Clearance Reference Plantation/Gap Filling Species
1.1 2006-07 200.00 CRZ Recommendation - Mundra Plantation
12 2007-08 100.00 (Env-10-2005-222-P dated 12 October, 2006) Plantation
. . Avicennia marina
Village Dandi Environment Clearance - Dahej . ]
. ] - . Rh h t
2 (Navsari) 200708 100.00 (11-37/2007-1A-11l dtd 11 November, 2008) Plantation izophora mucronata
Ceriops tagal
.4 2008-09 200.00 CRZ Recommendation - Mundra Plantation
L5 2010-11 200.00 (Env-10-2005-222-P dated 12 October, 2006) Plantation
Total Plantation
(11+1.2+1.3+1.4 +15) Y
Village Talaza Environment Clearance - Dahej . . . .
»1 |(Bhavnagan) 2otz >0.00 (11-37/2007-IA-1l dtd 11 November, 2008) Plantation Avicennia marina
Village Narmada CRZ Recommendation - Mundra . . . .
J.2 (Bhavnagar) 2014-2015 250.00 (Env-10-2005-222-P dated 12 October, 2006) Plantation Avicennia marina
Total Plantation
(U1 +J.2) g
Village Malpur 1=, CRZ Recommendation - Dahej . . ’ .
K.1 (Bharuch) 2012-13-14 200.00 ENV-10-2006-71-P dtd 29th May, 2007 Plantation Avicennia marina
k2 |Vllage Kantiyajal 2014-15 50.00 Plantation Avicennia marina
(Bharuch)
Village Devla CRZ Recommendation - Hazira . . . ’
K.3 Bharuch 2014-15 50.00 ENV-10-2012-30-E dtd 11th May,2012 Plantation Avicennia marina
k4 |Village Devia 2015-16 100.00 Plantation Avicennia marina
Bharuch
Total Plantation
(K.1+K.2 +K3+K.4) CAREHeLY
Village Tada Talav . . . .
L1 (Khambat, Anand) 2015-16 100.00 Environment and CRZ clearance - Mundra SEZ Plantation Avicennia marina
i - . 4
L2 Village Tada Talav 2015-16 100.00 (10-138/2008/IA.11l dated 15 July 2014) Plantation Avicennia marina
(Khambat, Anand)
Total Plantation
(L1+L2) ALY
G. Total (Plantation+ Gapfilling) 2889.90
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PHOTOGRAPHS SHOWING GREEN BELT AREA WITHIN APSEZ

«» Within Adani Ports & SEZ
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s Within Residential Township
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«» Within AMSIPL Premises
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» Within CETP Premises
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Adani Ports and Special Economic
Zone Limited, Mundra.

From : April,16
To . September,16

Status of the conditions stipulated in Environment and CRZ Clearance

ANNEXURE - 3




. LABORATORIES PVT. LTD.

Environmental Auditors, Consultants & Analysts
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

“HALF YEARLY ENVIRONMENTAL
MONITORING REPORT"”

FOR

adani

ADANI PORTS AND SPECIAL ECONOMIC ZONE LIMITED
TAL: MUNDRA, KUTCH, MUNDRA - 370 421

MONITORING PERIOD:
OCTOBER 2015 TO MARCH 2016

PREPARED BY:

Polllcon

POLLUCON LABORATORIES PVT.LTD.
544, BELGIUM TOWERS, RING ROAD, SURAT — 395 003
PHONE/FAX — (+91 261) 2455 751, 2601 106, 2601 224.
E-mail: pollucon@gmail.com web: www.polluconlab.com

T 0820 - 821 IS0 9001:2008 1SO 14001:2004 OHSAS 18001:2007

- —H~ oo
H. T. Shah Dr. Arun Bajpai

Lab Manager Lab Manager (Q)
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.‘ LABORATORIES PVT. LTD.

Environmental Auditors, Consultants & Analysts.
Waste Minimization Facilitator

Cleaner Production

Recoegnised bv MoEE New Delhi Under Sec. 12 of Environmental (Protection) Act-1986

MARINE WATER MONITORING SUMMARY REPORT

RESULTS OF MARINE WATER [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"]

SR. TEST UNIT October 2015 November 2015 December 2015 January 2016 February 2016 March 2016 Test Method
No. | PARAMETERS SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 8.08 8.19 8.14 8.18 7.96 8.04 8.02 8.08 8.13 8.17 8.07 8.0 15302(5;1)83
2 | Temperature °C 29 30 28 29 28 29 29 30 28 29 29 30 153023(P9)84R
Total Suspended 1S3025(P17)84
24 1 1 22 1 2 1 24 1 2 14 2
3 | ooide mg/L 8 6 8 0 8 8 0 0 e
BOD (3 Days @ 27 IS 3025
4 | o Y mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03
) Edition2.1
5 | Dissolved Oxygen | mg/L 5.6 5.0 5.0 46 5.6 5.2 5.2 4.4 5.2 4.8 5.4 4.4 15305{2(338)89
nde ;i
6 | salinity ppt 40.54 41.17 39.80 41.08 41.40 41.80 39.72 41.13 39.78 40.08 40.28 4098 | AP (G2 TEDD
-
7 | Oil & Grease mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHAS(%I”DEd')S
8 | Nitrate as NO, mg/L 0.67 0.73 0.63 0.72 0.50 0.73 0.64 0.7 0.64 0.70 0.32 0.51 153025(P34)88
9 | Nitrite as NO, mg/L | 0.6 0.071 0.058 0.069 0.022 0.035 0.052 0.067 0.057 0.072 0.026 0.041 153°ﬁ15E(gf\4)88
Ammonical 1S3025(P34)88
0.72 0.88 0.80 0.99 0.98 1.13 0.76 0.97 0.81 0.98 1.21 1.35
10 Nitrogen as NH; mg/L Cla.2.3
[T=
11 | Phosphates as PO, | mg/L 0.63 0.78 0.75 0.83 0.04 0.1 0.02 0.04 0.73 0.81 0.81 0.96 APH:\S(Sg CEd')
12| Total Nitrogen mg/L 1.45 1.69 1.47 1.77 16 1.01 1.463 1.73 1.51 1.75 1.56 191 1S3025(P34)88
13 | Petroleum mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH
Hydrocarbon
14 ggltiz'sD'sso"’ed mg/L | 49870 50560 47580 48670 46980 47860 47480 48720 46850 47770 47580 48220 15302(8;6)84
APHA(22"Edi)
15 | cop mg/L 29 38 9 19 19 24 10 20 9 14 19 33 5520-D Open
Reflux
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)
544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.). 28
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Oxidisable SOP — PLPL -
16 Particular Organic % 0.68 0.48 0.44 0.38 0.53 0.47 0.46 0.4 0.45 0.39 0.56 0.50 07
Carbon
A Flora and Fauna
Primary mgC/L APHA (22nd
17 productivity /day 2.02 0.90 1.91 0.42 2.70 1.46 2.91 1.84 2.02 0.22 2.13 0.33 Edi) 10200-J
B Phytoplankton
nde i
18.1 | Chiorophyll mgm® | 181 0.42 2.18 0.53 2.67 0.90 2.30 0.70 2.6 0.45 2.70 0.45 AP'}’?)Z(S(%_HEd')
182 | Phaeophytin mg/m? | 0.072 1348 0.203 1.727 BDL* 1.030 0.091 1.868 0.948 2.121 0.95 2.125 AP"{’(\)Z(SSTLE"')
- T
18.3 | Cell Count ligét/l)_( 186 45 232 54 252 110 208 66 225 79 264 68 APHIA})%%_"HEd')
Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop
hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Asterionell | Fragillaria | Biddulphia | Fragillaria | Coscinodi | Coscinodi | Pinnularia | Cocconeis Navicula Synedra Asterionell | Fragillaria
a sp. sp. sp. sp. SCuS Sp. SCUS Sp. sp. sp sp. sp. a sp. sp.
Navicula | Asterionell | Fragillaria Synedra Gomphon | Nitzschia Gyrosigm Navicula Coscinodi Nitzschia | Biddulphia | Coscinodi
sp. a sp. sp. sp. ema sp. sp. asp sp. SCus sp. sp. sp. SCusS sp.
Nitzschia Coscinodi | Gomphon Nitzschia Gyrosigm | Gomphon | Biddulphia | Fragillaria | Thallasion | Coscinodi Navicula Rhizosole
sp. SCUS Sp. ema sp. sp. a sp. ema sp. sp. sp. ema sp. SCUS Sp. Sp. nia sp.
Coscinodi | Cyanophy | Rhizosole | Gomphon | Pleurosig | Skeletone | Pinnularia | Cyanophy | Gomphon | Fragillaria Synedra | Biddulphia
SCus sp. ceae nia sp. ema sp. ma sp. ma sp. sp. ceae ema sp. sp. sp. sp.
Name of Group Rhizosole Oscillatori | Cymbella | Cyanophy Navicula Thallasion | Cyanophy | Oscillatori | Pinnularia | Tabellaria Nitzschia Navicula
Number nia sp. a sp. Sp. ceae sp. ema sp. ceae a sp. Sp.__ sp. sp. sp. .
18.4 | and name of group _ Pinnularia | Spirulina | Thallasiosi | Spirulina Synedra Cyanophy | Spirulina Spirulina | Tabellaria | Cyanophy | Gomphon Synedra | APHA (22™ Edi)
species of each Sp. sp. ra sp. Sp.__ _Sp. ceae Sp. sp. sp. ceae ema sp. sp. 10200-H
group Amphipro Green Cyanophy | Oscillatori | Pinnularia | Microcysti Green _ Synedra Oscillatori Pleurosig | Cyanophy
ra sp. Algae ceae a sp. sp. S sp. Algae sp. a sp. ma sp. ceae
Cyanophy | Chlorella | Anabaena Green Cyanophy | Oscillatori | Spirogyra _ Asterionell Green Rhizosole | Oscillatori
ceae sp. Sp. Algae ceae a sp. Sp. a sp. Algae nia sp. a sp.
Oscillatori | Spirogyra | Oscillatori Chlorella | Oscillatori Green Cyanophy | Chlorella Fragillaria Green
asp. sp. a sp. sp. asp. Algae B B ceae sp. sp. Algae
Anabaena _ Nostoc Hydrodict Nostoc Chlorella _ _ Spirulina | Pediastru | Skeletone | Chlorella
sp. sp. yon sp. sp. sp. Sp. m sp. ma sp. Sp.
Green Green Anabaena | Pandorina Oscillatori Cyanophy | Hydrodict
Algae B Algae B sp. sp. B B asp. B ceae yon sp.
Hydrodict _ Chlorella _ Green Pediastru _ _ Green _ Oscillatori | Pediastru
yon sp. sp. Algae m sp. Algae a sp. m sp.
S —~ e
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)
544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).
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Chlorella _ Hydrodict _ Ankistrod _ _ _ Hydrodict _ Green _
sp. yon sp. esmus sp. yon sp. Algae
Pediastru Chlorella Chlorella Chlorella
Volvox sp. - - - - - - -
m sp. Sp. Sp. Sp.
_ _ _ _ Pandorina _ _ _ _ _ Pediastru _
sp. m sp.
_ _ Ulothrix _ _ _ Scenedes _
Sp. mus sp.
C Zooplanktons
Abundance ) APHA (22™ Edi)
27 1 24 42 1 17 4 27 1 167
19.1 (Population) no/m 5 00 0 80 5 50 0 0 5 00 6 33 10200-G
Polychaet Echinoder Polychaet . Nematode | Polychaat | Polychaat
Copepods | Copepods | Copepods es Worms Copepods ms Isopods es Worms mysids S e Worms e Worms
Crustacea | Platinelmi Crustacea . Gastropod | Crustacea | Polychaet | Gastropod | Echinoder
Decapods Decapods Rotifers --
Name of Group ns nths ns s ns e worms s ms
Number Cyclops Crustacea Ostracods Gastropod | Gastropod Barnades | Decapods Platinelmi | Gastropod _ Decapods _ .
ns s s nths s APHA (22" Edi)
19.2 | and name of group - Crustacea Polychaet Nauplius Nauplius 10200-G
species of each Decapods -- -- Y -- P Rotifers P -- Isopods --
ns e worms larvae larvae
group Gastropod
S P - Krill - Cyclops - _ _ Decapods - Mysids -
Rotifers - Barnades - - -
) ml/10 APHA (22™ Edi)
1 1 7. 4 76. 121 7 7 17 .87 2.14
19.3 | Total Biomass os 9 8 87.8 8 6.3 55 o %8 10200-G
D Microbiological Parameters
20,1 | Jotal Bacterial U1 1840 1580 1480 1020 1780 1520 1390 1120 1490 1030 1690 1510 | 1S 5402:2002
g
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APH2(2212_”DEd|)9
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 1?212(2220(1)2?015(1
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 15 _:2(1)?586
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 1S : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 1S : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
G — e
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)

544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).
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RESULTS OF SEDIMENT ANALYSIS [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"]

Environmental Auditors, Consultants & Analysts

Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

SR. October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
TEST PARAMETERS UNIT Test Method
NoO. SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
1 Organic Matter % 0.62 0.50 0.48 0.57 0.52 0.51 FCO:2007
2 Phosphorus as P mg/kg 144 127 140 131 119 137 APHA(22"Edi) 4500 C
3 Texture - Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam -
4 Petroleum Hydrocarbon mg/kg BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH
5 Heavy Metals
5.1 Aluminum as Al % 5.59 4.85 5.05 4.90 4.85 5.23 AAS APHA 3111 B
5.2 | Total Chromium as Cr*? mg/kg 188 200 189 193 209 177 AAS 3111B
5.3 Manganese as Mn mg/kg 860 689 709 702 687 919 AAS APHA 3111 B
5.4 Iron as Fe % 2.12 4.07 3.95 4.68 4.07 2.79 AAS APHA(ZZ”dEdi)3111 B
5.5 Nickel as Ni mg/kg 50 51.96 52.09 52.06 51.87 57.97 AAS APHA(22"Edi)3111 B
5.6 Copper as Cu mg/kg 32 37.96 39.13 39.73 37.45 36.01 AAS APHA(22"Edi)3111 B
57 | Zincas zn ma/kg 139 143 137 140 144 155 AAS APHA(22™Edi)3111 B
5.8 Lead as Pb mg/kg 1.18 1.54 1.63 1.50 1.60 1.68 AAS APHA(22"Edi)3111 B
5.9 | Mercury as Hg mg/kg BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA- 3112 B
6 Benthic Organisms
Polychaete worms Polychaete worms Polychaete worms Prawns
Polychaete worms . . Polychaete worms )
6.1 Macrobenth Isopods Mysids Echinoderms Echinoderms Mysids Mysids APHA (22™ Edi) 10500-C
: acrobentnos - Decapods Decya ods Mysids Decapods Isg ods Decapods ( i) :
Mysids P Isopods Mysids P Echinoderms
Foraminiferans
Copepods Nematodes Nematodes Nematodes
6.2 MeioBenthos - pep Nematodes - Nematodes - APHA (22™ Edi) 10500-C
Ostracodes . Hydrozoans Ciliates Ciliates
Ciliates
2 Population no/m? 440 357 440 396 314 385 APHA (22" Edi) 10500-C
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RESULTS OF MARINE WATER [M2 MOUTH OF BOCHA & NAVINAL CREEK - N 22°44'239" E 069°43'757"]

SR. TEST UNIT October 2015 November 2015 December 2015 January 2016 February 2016 March 2016 Test Method
NO. | PARAMETERS SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 8.20 8.32 7.81 7.74 7.99 8.03 7.7 7.59 7.89 8.08 7.98 gos | 13028
2 | Temperature °C 29 30 28 29 28 29 29 30 29 30 29 0 | S302(PER
Total Suspended 1S3025(P17)84
3| s mg/L 20 28 20 30 22 40 22 34 18 24 18 20 =
BOD (3 Days @ 27 IS 3025
4 | o Y mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.0
: 3Edition2.1
5 | Dissolved Oxygen | mg/L 5.6 4.8 5.2 4.8 5.4 5 5 4.6 5.6 4.6 5.4 4.8 15302(:38)89
nde ;i
6 | Salinity ppt | 4081 41.62 415 4238 426 435 42.36 43.12 39.5 40.72 41.82 42.26 APHQS(SZOZBE"')
nde A
7 | oil & Grease mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* poLx | APHALZE EdDS
8 | Nitrate as NO; mg/L | 0.535 0.76 0.46 0.67 0.67 0.89 0.49 0.704 0.61 0.671 0.525 0.633 | 153025(P34)88
9 | Nitrite as NO, mg/L | 0.064 0.043 0.027 0.056 0.069 0.049 0.029 0.059 0.047 0.034 0.029 0.059 1530@(;3\4)88
Ammonical 1S3025(P34)88
10 | Nivooen s NH, mg/lL | 0.342 0.480 0.47 0.530 0.42 0.53 0.503 0.61 0.379 0.444 0.465 0.535 i,
APHA(22™Edi)
11 | PhosphatesasPO; | mg/L | 0.166 0.152 0.306 0.23 0.041 0.048 0.316 0.268 0.245 0.154 0.312 0.26 o
12| Total Nitrogen mg/L | 0.941 1.283 0.95 1.256 1.15 1.46 1.022 1.368 1.036 1.149 1.019 1.227 | 153025(P34)88
13 | Petroleum mg/L 1.0 BDL* 1.2 BDL* 1.0 BDL* 0.8 BDL* 0.8 BDL* 0.17 BDL* PLPL-TPH
Hydrocarbon
14 | [0 Dissolved mg/L | 49220 | 49630 36700 38100 | 43920 | 46750 37460 38380 | 46860 | 47280 48360 49250 | 153025(P16)84
APHA(22™Edi)
15 | cop mg/L 14 16 19 22 14 19 17 20 9 14 14 19 5520-D Open
Reflux
16 | Oxidisable % 0.83 0.34 0.38 0.52 0.8 0.3 0.4 0.5 0.55 0.43 0.6 0.5 SOP - PLPL -
Particular Organic 07
-GS — e
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Carbon | | | | | | | |
A Flora and Fauna
Primary mgC/L APHA (22nd
17 productivity Jday 1.80 0.76 2.25 0.45 3.15 0.90 2.76 0.245 2.70 0.67 1.688 0.585 Edi) 10200-]
B Phytoplankton
5 APHA (22"Edi)
18.1 | Chlorophyll mg/m 1.789 0.481 1.922 0.641 2.210 0.720 1.644 0.246 2.964 0.828 2.964 0.134 10200-H
ndgA;
18.2 | Phaeophytin mg/m’ | 0.547 1314 0.134 1.300 0.045 1.350 0.09 1.282 BDL* 1.303 BDL* 1.493 AP"{’?JZ%(%_HE"')
Unit x APHA (22" Edi)
18.3 | Cell Count 10°/L 163 40 152 38 190 44 174 52 236 68 214 45 10200-H
Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop
hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Navicula Tabellaria | Asterionell | Thallasiosi | Asterionell | Fragillaria | Rhizosole Nitzschia Navicula Synedra Achnanth | Amphora
sp. sp. a sp. ra sp. a sp. sp. nia sp. sp. sp. sp. es sp. sp.
Nitzschia Amphora | Cheatocer | Pinnularia | Cymbella Coscinodi | Coscinodi | Biddulphia | Coscinodi | Fragillaria | Amphora | Biddulphia
sp. sp. ous sp. Sp. sp. SCUS Sp. SCUS Sp. sp. SCUS Sp. sp. Sp. sp.
Gyrosigm Melosira Cymbella Synedra Pleurosig | Cocconeis | Gomphon Navicula Pinnularia | Thallasion | Biddulphia | Cyclotella
a sp. sp. sp. sp. ma sp. sp. ema sp. sp. sp. ema sp. sp. sp.
Cocconeis | Diploneis | Pinnularia | Tabellaria | Skeletone | Cymbella Cymbella Pleurosig Fragillaria | Coscinodi | Cocconeis | Nitzschia
sp. sp. sp. sp. ma sp. sp. sp. ma sp. sp. SCus sp. Sp. sp.
Surirella Cyanophy | Thallasiosi | Cyanophy | Thallasion Navicula Synedra Cyanophy | Tabellaria Green Melosira Pinnularia
Name of Group sp. ceae ra sp. ceae ema sp. sp. Sp. ceae sp. Algae Sp. sp.
Number Pinnularia | Anabaena | Skeletone | Microcysti | Tabellaria | Cyanophy | Tabellaria | Bacillariop | Pleurosig | Pandorina Synedra Skeletone
18.4 | and name of group _ sp. _Sp. ma sp. SSp. Sp. ceae Sp. hyceae ma sp. Sp. _Sp. ma sp. APHA (22™ Edi)
species of each Cheatocer | Microcysti | Cyanophy | Oscillatori | Fragillaria | Anabaena | Cyanophy | Anabaena | Achnanth _ Nitzschia Green 10200-H
group ous sp. S sp. ceae a sp. sp. sp. ceae Sp. €es sp. Sp. Algae
Mastagloi Green Microcysti Green Cyanophy | Oscillatori | Oscillatori | Microcysti | Skeletone Coscinodi | Ankistrod
ca sp. Algae S Sp. Algae ceae a sp. a sp. S Sp. ma sp. B SCuUS Sp. esmus sp.
Cyanophy Volvox sp Oscillatori Ulothrix Microcysti Nostoc Microcysti Green Synedra _ Green Chlorella
ceae ) a sp. sp. S sp. sp. S sp. Algae sp. Algae sp.
Microcysti | Spirogyra Spirulina Chlorella | Oscillatori Green Green Spirogyra | Cyanophy Chlorella | Pandorina
S sp. sp. sp. sp. a sp. Algae Algae sp. ceae B sp. sp.
Oscillatori _ Green _ Green Chlorella | Pandorina | Scenedes | Oscillatori _ Ulothrix | Cyanophy
a sp. Algae Algae Ssp. sp. mus sp. a sp. sp. ceae
Green Chlorella Ankistrod | Pandorina Ulothrix Microcysti Vi Anabaena
- - - - olvox sp.
Algae sp. esmus sp. sp. sp. S Sp. sp.
Ulothrix Hydrodict Chlorella Scenedes Vi Green Cyanophy | Oscillatori
-- -- olvox sp. -- --
sp. yon sp. sp. mus sp. Algae ceae a sp.
S —~ e
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Oedogoni Pediastru Pediastru - Microcysti
- - - - Volvox sp. - -
um sp. m sp. m sp. S sp.
Spirogyra . . . Volvox sp. _ _ _ Pandorina _ Nostoc _
sp. Sp. Sp.
_ _ Pediastru _ Spirulina _
m sp. sp.
C Zooplanktons
Abundance ) APHA (22™ Edi)
19.1 (Population) no/m 225 75 233 50 320 120 214 66 252 25 250 33 10200-G
Copepods Crusntscea Copepods | Copepods | Copepods | Ostracods | Copepods Cruslf:cea Nem:tode Gast;opod Ech;zder Copepods
Polychaet | Siphonop Polychaet . Crustacea | Ppolychaet | Siphonop _ . Nematode
Name of Group es hores Decapods es Worms Krill ns es hores Decapods Rotifers s
Number : )
Polychaet Molluscan Echinoder nd
19.2 | and name of group - Ostracods - y Decapods - Ostracods - - Decapods - APHA (22" Edi)
- es Worms s ms 10200-G
species of each F i
group Rotifers -- Ostracods - Snails - Rotifers - O:ar::;m - Ostracods --
Gastropod _ Crustacea _ Rotifers _ Gastropod _ _ _ Crustacea _
s ns s ns
Gastropod
Decapods - - - Decapods - < P -
. ml/10 APHA (22" Edi)
19.3 | Total Biomass 0m 89 11 92.5 8.4 79.6 11 64 08 88 34 112 28.5 10200-G
D Microbiological Parameters
20,1 | [otel Bacterial U 1790 1410 1660 1140 1580 1370 1720 1350 1800 1470 2010 1780 | IS 5402:2002
. APHA(22™Edi)9
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 291-D
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 1?212(2220(1)3_8015(1
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS _:2(1)%86
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
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RESULTS OF SEDIMENT ANALYSIS [M2 MOUTH OF BOCHA & NAVINAL CREEK — N 22°44'239" E 069°43'757"]

SR. October 2015 November 2015 | December 2015 January 2016 February 2016 March 2016
TEST PARAMETERS UNIT Test Method
NO. SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
1 Organic Matter % 0.682 0.46 0.67 0.503 0.476 0.545 FCO:2007
2 Phosphorus as P mg/kg 169 156 157 150 155 161 APHA(22"Edi) 4500 C
3 Texture -- Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam -
4 Petroleum Hydrocarbon mg/kg BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH
5 Heavy Metals
5.1 | Aluminum as Al % 5.39 5.40 5.21 5.0 5.19 5.43 AAS APHA 3111 B
5.2 | Total Chromium as Cr*3 mg/kg 137 162 145 157 163 111 AAS 3111B
5.3 | Manganese as Mn mg/kg 705 599 807 545 597 758 AAS APHA 3111 B
5.4 | Ironas Fe % 2.21 1.98 2.07 2.21 1.98 2.19 AAS APHA(22"Edi)3111 B
5.5 | Nickel as Ni mg/kg 38.77 24.4 36.64 28.15 24.28 53.97 AAS APHA(22"Edi)3111 B
5.6 | Copper as Cu mg/kg 109 50.54 80.91 52.59 50.81 41.78 AAS APHA(22"Edi)3111 B
5.7 | Zincas Zn mg/kg 138 142 119 139 143 154 AAS APHA(22"Edi)3111 B
5.8 | Lead as Pb mg/kg 1.32 1.38 1.11 1.33 1.38 2.28 AAS APHA(22"Edi)3111 B
5.9 | Mercury as Hg mg/kg BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA- 3112 B
6 Benthic Organisms
Polychaet.e worms Echinoderms Echinoderms Isopods Mysids Polychaete Worms
Amphipods . Crabs 4
6.1 Macrobenthos -- Polychaete worms Isopods Decapods Echinoderms APHA (22™ Edi) 10500-C
Decapods ) Isopods
- Isopods Decapods Echinoderms Isopods
Krill Decapods
Foraminiferans Foraminiferans
Nematodes . -
. . Copepods Copepods Foraminiferans Foraminiferans Nematodes 4 e
6.2 MeioBenthos -- Foraminiferans " APHA (22" Edi) 10500-C
Nematodes Ciliates Hydrozoa Bryozoans Bryozoans
Hydrozoa
Bryozoans
2 Population no/m? 503 433 397 518 440 433 APHA (22™ Edi) 10500-C
—Gt—~ fore o
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RESULTS OF MARINE WATER [M3 EAST OF BOCHAISLAND - N 22°46'530" E 069°41'690"]

SR November 2015 January 2016 February 2016 March 2016 Test Method
NOI TEST PARAMETERS UNIT
. SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM
1 pH - 7.77 8.18 7.83 8.2 7.8 8.22 8.0 7.88 1S3025(P11)83Re.02
2 Temperature °C 28 29 29 30 28 29 29 30 1S3025(P9)84Re.02
3 Total Suspended Solids mg/L 20 24 22 26 20 23 24 28 1S3025(P17)84Re.02
IS 3025
4 BOD (3 Days @ 27 °C) mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* (P44)1993Re.03Edition2. 1
5 Dissolved Oxygen mg/L 5.2 4.8 5.6 4.6 5.18 4.8 5.4 4.8 1S3025(P38)89Re.99
6 Salinity ppt 41.1 42.7 41.6 42.5 41.0 42.6 42.84 43.06 APHA (22"Edi) 2550 B
7 Oil & Grease mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(22"Edi)5520D
8 Nitrate as NOs mg/L 0.32 0.43 0.37 0.45 0.305 0.442 0.355 0.432 1S3025(P34)88
9 Nitrite as NO, mg/L 0.016 0.025 0.013 0.023 0.015 0.025 0.02 0.025 1S3025(P34)88 NEDA
10 | Ammonical Nitrogen as NHs mg/L 0.6 0.69 0.58 0.67 0.592 0.69 0.819 0.93 1S3025(P34)88Cla.2.3
11 | Phosphates as PO4 mg/L 0.58 0.73 BDL* BDL* 0.577 0.731 0.558 0.78 APHA(22"Edi) 4500 C
12 | Total Nitrogen mg/L 0.92 1.14 0.913 1.143 0.912 1.151 1.194 1.388 1S3025(P34)88
13 | Petroleum Hydrocarbon mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH
14 | Total Dissolved Solids mg/L 50890 51360 51500 51110 50280 51480 51066 51580 1S3025(P16)84Re.02
ndE A _
15 | cop mg/L 14 28 16 30 9 28 24 28 APHA(22™EdI) 5520-D
Open Reflux
16 | Oxidisable Particular Organic % 0.3 0.2 0.27 0.19 0.3 0.2 0.32 0.22 SOP — PLPL - 07
Carbon
A Flora and Fauna
. . mgC/L/d APHA (22nd Edi)
17 Primary productivity ay 2.13 0.67 1.96 0.55 1.8 0.11 2.63 0.45 10200-
B Phytoplankton
ndE i -
18.1 | Chlorophyll mg/m? 2.296 0.507 1.560 0.118 3.02 0.401 2.77 0.401 APHA (22 I_I{Edl) 10200
~GH—>~ ez
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nde A _
182 | Phaeophytin mg/m?’ BDL* 1.549 0.524 2.48 BDL* 1.794 BDL* 2.141 APHA (22 ﬁd') 10200
Unit x APHA (22" Edi)
18.3 | Cell Count 109/L 241 58 182 22 284 63 199 35 10200-H
Bacillariophyc | Bacillariophyce | Bacillariophyc | Bacillariophyc | Bacillariophyc | Bacillariophyc | Bacillariophyc | Bacillariophyc
eae ae eae eae eae eae eae eae
Biddulphia sp. Cyclotella sp. COSCIT;(;dISCUS Fragillaria sp. Navicula sp. Fragillaria sp. Nitzschia sp. Nitzschia sp.
Cheatsc;:erous Nitzschia sp. Synedra sp. Pinnularia sp. Nitzschia sp. Navicula sp. Navicula sp. Navicula sp.
Cyclotella sp. Skelestgnema Nitzchia sp. Naviculla sp. Synedra sp. Cosqr;gdlscus Cosqr;gdlscus Fragillaria sp.
Fragillaria sp. Melosira sp. Thallssloswa Gyrosigma sp. COSC'ng'SCUS Gyrosigma sp. | Pinnularia sp. | Gyrosigma sp.
Rhizosolenia I Rhizosolenia Skeletonema Thallasiosira ] -
s Gyrosigma sp. p Cyanophyceae s Synedra sp. p Pinnularia sp.
Thallasiosira Cyanophyceae | Tabellaria sp. Spirulina sp. Asterionella Cyanophyceae | Cyclotella sp. Synedra sp.
Name of Group Number sp. SP. APHA (22" Edi)
18.4 | and name of group N Tabellaria s Oscillatoria s Cyanophyceae | Oscillatoria s Gomphonema Nostoc s| Gomphonema Green Algae 10200-H
species of each group P P- yanopny P- sp. P- sp. 9
Cyanophyceae Green Algae Pedlsstrum Green Algae Pinnularia sp. Green Algae Fragillaria sp. pedlgstrum
Microcystis sp. | Pandorina sp. Hydr(;(lj;ctyon Chlorella sp. Cyanophyceae | Pandorina sp. Green Algae Chlorella sp.
Nostoc sp. Scenedesmus Green Algae Desmids Osclllatoria Volvox sp. Ankistrodesm Cyanophyceae
sp. sp. us sp.
Spirulina sp. - Spirogyra sp. - Microcystis sp. - Chlorella sp. Oscillatoria sp.
Green Algae - Chlorella sp. - Green Algae - Pandorina sp. -
Chlorella sp. - Nostoc sp. - Ank:Js;r:gesm - Cyanophyceae -
Hydrodictyon _ _ _ Hydrodictyon _ Oscillatoria _
sp. sp. Sp.
Pediastrum
- - - -- -- Lyngbya sp. --
sp.
C Zooplanktons
G —~ e
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APHA (22™ Edi)

19.1 | Abundance (Population) no/m? 233 67 216 28 217 68 125 25 10200-G
Copepods Copepods Ctenophores Nematodes Poxgm(sete mysids Decapods Nematodes
polychaete . polychaete . .
Decapods Worms Rotifers Worms Decapods Nematodes Mysids Echinoderms
Ostracods - Mysids Copepods Nematodes Decapods Bivalves -
19.2 gr?(;n r?acr);eG (r)cf)ugpro'\lljl:)mber - Chaetognathe APHA (22" Edi)
) : -- Bivalves -- Echinoderms -- Rotifers -- 10200-G
species of each group s
Ctenophores -- - - -- -- -- -
Krill - - - -- -- - -
Cyclops - - - - - -
=
19.3 | Total Biomass mi/100 9.5 8.9 84 7.6 86 21 42.54 3.04 APHA (227 Edi)
m 10200-G
D
20.1 | Total Bacterial Count CFU/ml 1640 1120 1590 1220 1630 1100 1720 1560 IS 5402:2002
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent APHA(22™Edi)9221-D
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent 15:1622652_8&;&'2'4(2
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
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RESULTS OF SEDIMENT ANALYSIS [M3 RIGHT SIDE OF BOCHA CREEK - N 22°46'530" E 069°41'690"]

SR. November 2015 January 2016 February 2016 March 2016
TEST PARAMETERS UNIT Test Method

NO. SEDIMENT SEDIMENT SEDIMENT SEDIMENT

1 Organic Matter % 0.60 0.57 0.586 0.542 FCO:2007

2 Phosphorus as P mg/kg 146 140 141 152 APHA(22"Edi) 4500 C

3 Texture -- Sandy Loam Sandy Loam Sandy Loam Sandy Loam -

4 Petroleum Hydrocarbon mg/kg BDL* BDL* BDL* BDL* PLPL-TPH

5 Heavy Metals
5.1 Aluminum as Al % 5.20 5.40 5.39 5.45 AAS APHA 3111 B
5.2 Total Chromium as Cr*3 mg/kg 160 168 165 141 AAS 3111B
5.3 Manganese as Mn mg/kg 810 850 819 905 AAS APHA 3111 B
5.4 Iron as Fe % 2.22 2.3 2.23 2.13 AAS APHA(22"Edi)3111 B
5.5 Nickel as Ni mg/kg 54 58 54.58 50.55 AAS APHA(22"Edi)3111 B
5.6 Copper as Cu mg/kg 34.0 32.0 34.2 35.8 AAS APHA(22"Edi)3111 B
5.7 Zinc as Zn mg/kg 136 130 133 135 AAS APHA(22"Edi)3111 B
5.8 Lead as Pb mg/kg 1.32 1.29 1.33 17.98 AAS APHA(22"Edi)3111 B
5.9 Mercury as Hg ma/kg BDL* BDL* BDL* BDL* AAS APHA- 3112 B

6 Benthic Organisms

Echinoderms Polychaete worms
. Crabs

6.1 M benth Polychaete worms Bivalves Polychaete worms Amphioods APHA (22™ Edi) 10500-C

' acrobenthos - Isopods Echinoderms Mysids Phip ( " :

Echinoderms
Decapods Decapods
Nematodes Ostracods
6.2 MeioBenthos -- Ostracods Ctenophores Ostracods L APHA (22" Edi) 10500-C
- Foraminiferans
Foraminiferans
2 Population no/m? 377 368 317 337 APHA (22" Edi) 10500-C
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RESULTS OF MARINE WATER [M4 JUNA BANDAR N 22°47'577" E 069°43'620"]

October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
SR. TEST UNIT SURFAC Test Method
NO. | PARAMETERS SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM . BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 7.98 8.13 7.98 8.14 8.01 8.12 7.69 8.17 7.99 8.17 7.92 8.03 1530238;1)83*‘
2 | Temperature oC 29 30 29 30 29 30 28 29 29 30 29 30 153025(029)84%-
Total Suspended 1S3025(P17)84R
3| doras ma/L 24 30 19 22 16 20 20 24 20 2 26 28 "
BOD (3 Days @ 27 IS 3025
4 | o Y ma/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03
) Edition2.1
5 | Dissolved Oxygen mg/L 5.8 48 5.2 4.4 5.4 48 5 46 5.2 4.4 5.66 5.24 153022(;’38)89R
ndp i
6 | Salinity ppt 39.82 40.54 42.8 43.4 42.2 43.6 42.2 43 42.6 43.2 42.66 43.18 APHQ‘S(SZOZBEd')
ndpE 4+
7 | Ol & Grease ma/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(%DEO“)“
8 | Nitrate as NO; ma/L 0.36 0.39 0.46 0.55 0.33 0.2 0.49 0.6 0.47 0.56 0.32 0.18 153025(P34)88
9 | Nitrite as NO, mg/L 0.051 0.065 0.054 0.07 0.059 0.077 0.052 0.067 0.054 0.07 0.056 0.084 153°§5E(gf\4)88
10 :Q“S“I_fnica' Nitrogen | /1 0.702 0.776 0.74 0.82 0.91 1.15 0.72 0.8 0.74 0.879 0.95 1.117 153022(;334)880
3 L
ndpE 4+
11 | PhosphatesasPO; | mg/L | 0.248 0.352 0.18 0.17 0.02 0.11 0.068 0.089 0.168 0.159 0.086 0.095 APH‘{\S(SS CEd')
12| Total Nitrogen ma/L 1.12 1.238 1.254 1.44 13 142 1.262 1.467 1.266 1.513 133 1.385 153025(P34)88
13 | Petroleum ma/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH
Hydrocarbon
14 ggﬁfj'sD'ss""’ed mg/L | 46890 48030 53670 54820 52990 54280 52910 54310 52990 53640 52670 53880 153022(8;6)84*‘
APHA(22"Edi)
15 | cop ma/L 24 28 14 18 14 19 16 20 14 19 19 24 5520-D Open
Reflux
1 | Oxidisable Particular | o, 0.82 0.46 0.82 0.38 0.8 0.43 0.8 0.36 0.8 0.36 0.63 0.47 SOP - PLPL - 07
Organic Carbon
A Flora and Fauna
17 | Primary productivity ”}gg{/ L 1688 0.788 2.36 0.563 3.03 1.46 2.852 0.844 2.13 0.563 2.138 0.428 APH‘;ézzggg Edi)
B Phytoplankton
H. T. Shah Dr. ArunBajpai
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18.1 | Chiorophyll mg/m® | 1.789 0.587 1.816 0.721 2.48 0.69 1.692 0.505 3.204 0.721 3.2 0.721 APHI’SZ(SS_ZE"')

18.2 | Phaeophytin mg/m? 0.23 1.207 0.24 1.03 BDL* 1.36 0.34 1.190 ND 1.615 BDL* 1.61 APHI‘(‘)Z(SS_"EE‘J')

18.3 | Cell Count Lljg'}/i‘ 189 41 214 68 326 82 192 48 296 76 201 44 APHIAO%"_LEd')

Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop | Bacillariop | Bacillariop | Bacillariop Bacillariop Bacillariop Bacillariop
hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Pleurosigm Navicula Asterionell | Coscinodis Amphora Cymbella Pleurosig Navicula Navicula Synedra Nitzschia Synedra
a sp. sp. a sp. cus sp. sp. sp. ma sp. sp. sp. sp. sp. sp.
Coscinodis Nitzschia Biddulphia | Pleurosigm | Asterionell Fragillaria | Coscinodis | Nitzschia Synedra Melosira Synedra Navicula
cus sp. sp. sp. a sp. a sp. sp. cus sp. sp. sp. sp. sp. sp.
Nitzschia Fragillaria | Gomphone Nitzschia Coscinodis Melosira Nitzschia Fragillaria | Coscinodis Fragillaria Coscinodis | Biddulphia
sp. sp. ma sp. sp. cus sp. sp. sp. sp. Cus sp. sp. Ccus sp. sp.
Thallasion Pinnularia | Rhizosoleni | Fragillaria Fragillaria Nitzschia Thallasion | Pinnularia | Thallasiosir Navicula Navicula Gomphone
ema sp. sp. a sp. sp. sp. sp. ema sp. sp. a sp. sp. sp. ma sp.
Pinnularia | Cyanophyc | Pinnularia Navicula Gomphone | Cyanophyc | Pinnularia | Cyanophy | Asterionell | Coscinodis | Thallasiosir | Skeletone
sp. eae sp. sp. ma sp. eae sp. ceae a sp. Cus sp. a sp. ma sp.
Cyanophyc | Anabaena Skeletone | Cyanophyc | Skeletone | Oscillatoria | Cyanophy | Anabaena Fragillaria | Cyanophyc Surirella Pleurosigm
Name of Group eae sp. ma sp. eae ma sp. sp. ceae sp. sp. eae sp. a sp.

18.4 g:énr?aer;e of group B Oscillatoria | Oscillatoria Nitzschia Anabaena Cyclotella Microcystis | Oscillatori | Oscillatori | Gomphone Nostoc sp. Cymbella Rhizosoleni | APHA (22" Edi)
species of each .sp.. sp. s!o. .sp. . sp. sp. a. sp. a sp. ma sp. . sp. _ a sp. 10200-H
group Spirulina Green Navicula Oscillatoria | Cyanophyc Nostoc s Spirulina Green Melosira Green Biddulphia Green

sp. Algae sp. sp. eae - sp. Algae sp. Algae sp. Algae
Green Ankistrode | Cocconeis Spirulina Microcystis Green Green Ankistrod Skeletone Chlorella Green Chlorella
Algae SMus sp. sp. sp. sp. Algae Algae esmus sp. ma sp. sp. Algae sp.
Chlorella Pandorina | Cyanophyc Green Oscillatoria Chlorella Chlorella Pandorina | Cyanophyc Ankistrode Scenedes
sp. sp. eae Algae sp. sp. sp. sp. eae - smus sp. mus sp.
Volvox sp. _ Oscillatoria | Oedogoniu Green Hydrodicty Volvox sp. _ Microcystis _ Hydrodicty Ulothrix
sp. m sp. Algae on sp. sp. on sp. sp.
Ankistrode Anabaena | Pediastrum | Ankistrode Scenedes Ankistrod Oscillatoria Pandorina
smus sp. - sp. sp. smus sp. mus sp. esmus sp. - sp. - sp. -
Ulothrix Green Chlorella Ulothrix Green Cyanophyc
-- -- Volvox sp. -- - -
sp. Algae sp. sp. Algae eae
Ankistrode Pandorina Microcystis
-- -- -- -- -- -- Volvox sp. -- --
smus sp. sp. sp.
- - Oedogoniu -- Scenedes -- -- -- Pediastrum -- Oscillatoria --

&~ e
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m sp. mus sp. sp. sp.
Pediastrum _ _ _ Spirulina _
sp. Sp.
C Zooplanktons
Abundance > APHA (22™ Edi)
19.1 (Population) no/m 350 75 275 50 300 160 310 68 267 50 333 100 10200-G
Ctenophor Crustacean Gastropod | Polychaete | Chaetogna
Copepods Copepods es Copepods Copepods S Cyclops Decapods s Worms thes Copepods
Polychaet t Polychaet N t N t t
Krill Decapods Ostracods Decapods olychaete | Gastropod Copepods olychae ematode ematode | Gastropod Mysids
worms s e worms s s s
Name of Group Decapods _ Gastropod _ Crustacean | Nematode | Nematode Ostracods Echinoder Crustacean | Crustacean
Number s s s s ms s s " Egi
19.2 | and name of group -- Chaetogna Nematode ] Nematode APHA (22 i)
. - Decapods - - - - mysids Copepods 10200-G
species of each thes S s
group
Cyclops _ Polychaete _ Mysids _ _ _ Nematode _
worms s
Rotifers -- -- -- Rotifers -- -- -- --
Ctenophor _ _ _
es
nd f
19.3 | Total Biomass mirp0 97 8.2 97.4 7.8 62.4 7.4 110 10.8 44 11 102 425 | APHA(Z" Ed)
D Microbiological Parameters
20.1 | Total Bacterial Count CFLIJ/ m 2130 1870 1560 1220 1700 1580 1610 1280 1530 1210 1740 1620 IS 5402:2002
ndE 4+
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APHA(2212_DEd|)92
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 15212(222082_8015'5)‘1'
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
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RESULTS OF SEDIMENT ANALYSIS [M4 JUNA BANDAR N 22°47'577" E 069°43'620"]

SR. October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
TEST PARAMETERS UNIT Test Method

NO. SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT

1 Organic Matter % 0.46 0.51 0.42 0.63 0.52 0.42 FCO:2007

2 Phosphorus as P mg/kg 178 192 175 150 194 166 APHA(22"Edi) 4500 C

3 Texture -- Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam -

4 Petroleum Hydrocarbon mg/kg BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH

5 Heavy Metals
5.1 Aluminum as Al % 5.19 5.08 5.41 5.62 5.09 5.28 AAS APHA 3111 B
5.2 | Total Chromium as Cr*? mg/kg 165 146 119 129 147 144 AAS 3111B
5.3 Manganese as Mn mg/kg 885 798 856 809 795 910 AAS APHA 3111 B
5.4 Iron as Fe % 2.4 2.82 1.75 2.66 2.87 2.54 AAS APHA(22"Edi)3111 B
5.5 Nickel as Ni mg/kg 49.97 52 57.99 44.19 53.98 54 AAS APHA(22"Edi)3111 B
5.6 Copper as Cu mg/kg 43.97 48 43.98 40.22 48.97 60 AAS APHA(22"Edi)3111 B
5.7 Zinc as Zn mg/kg 166 190 160 189 190 170 AAS APHA(22"Edi)3111 B
5.8 | Lead asPb ma/kg 1.96 1.88 1.87 0.91 1.88 2.0 AAS APHA(22"Edi)3111 B
5.9 Mercury as Hg mg/kg BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA- 3112 B

6 Benthic Organisms

Echinoderms Echinoderms Echinoderms Decapods Polychaete Worms
Polychaete worms ) ) .
6.1 Macrobenthos -- Decapods ) Mysids Polychaete worms Echinoderms Crabs APHA (22" Edi) 10500-C
Echinoderms .
Isopods Isopods Mysids Isopods Anthozoans
Isopods
Nematodes Nematodes
. Nematodes Nematodes .. . Hydrozoa Copepods nd e
6.2 MeioBenthos - Foraminiferans Foraminiferans Foraminiferans Forarfwlmlferans Nematodes Ciliates APHA (22 Edi) 10500-C
Hydrozoa Ciliates
2 Population no/m? 314 314 433 481 385 440 APHA (22" Edi) 10500-C

—Gt—~
H. T. Shah
Lab Manager

544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).
Tele-Fax: (0261)2455751, 2601106, 2601224. E-Mail: pollucon@gmail.com.

Website: www.pollucon.com

9—-(9 »"f'-—"_‘_’:";::i;\

Dr. ArunBajpai
Lab Manager (Q)

43




Environmental Auditors, Consultants & Analysts
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULTS OF MARINE WATER [M5 TOWARDS WESTERN SIDE OF EAST PORT — N 22°46'041" E 069°47'296"]

SR. TEST UNIT October 2015 November 2015 December 2015 January 2016 February 2016 March 2016 Test Method
NO. | PARAMETERS SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 8.02 8.11 7.87 7.7 8.02 8.17 7.45 7.32 7.72 7.88 8.03 789 | S302(ILER
2 | Temperature oC 29 30 29 30 28 29 28 29 29 30 29 30 153025%29)84%-
3 | Jotal Suspended mg/L 24 32 18 24 12 16 20 26 19 25 18 2 153025(P17)84R
Solids e.02
BOD (3 Days @ 27 IS 3025
4 | o y mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03
) Edition2.1
5 | Dissolved Oxygen mag/L 5.8 46 5.6 4.6 5.2 4.8 5.4 4.4 5.6 44 5.8 5.2 153022(538)8%
nde i
6 | Salinity ppt 38.2 39.37 39.55 40.8 40.6 41.2 40.12 41.06 39.5 40.72 38.18 38.26 APH'Z“S(SZOZBEd')
=T
7 | oil & Grease ma/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(%SDEd')SS
8 | Nitrate as NO; ma/L 0.627 0.704 0.616 0.677 0.64 0.69 0.582 0.628 0.625 0.686 0.587 0.633 | 153025(P34)88
9 | Nitrite as NO, ma/L 0.047 0.039 0.047 0.035 0.047 0.031 0.044 0.03 0.461 0.034 0.032 0.022 IS30§5E(§§4)88
10 | AmmonicalNitrogen | g, 0.277 0.397 0.378 0.443 0.3 0.4 0.396 0.465 0.386 0.444 0.447 0.558 | [53023(P3NEEC
3 2.
nde 45
11 | PhosphatesasPO; | mg/L 0.158 0.171 0.247 0.157 0.026 0.096 0.158 0.048 0.259 0.154 0.304 0.136 APH‘fS(gg CEd')
12| Total Nitrogen ma/L 0.951 1.14 1.041 1.155 1 1.12 1.022 1.123 1.474 1.164 1.066 1213 | 153025(P34)88
13 | Petroleum ma/L 2 BDL* 0.8 BDL* 0.6 BDL* 0.6 BDL* BDL* BDL* 3.8 BDL* PLPL-TPH
Hydrocarbon
14 ;gltiz'sD'S”"’ed ma/L 47860 48320 36800 37300 44260 45590 37330 37530 46860 48220 47560 48110 1530255;6)84"
APHA(22™Edi)
15 | cop mg/L 14 19 9 14 9 19 10 16 9 14 10 19 5520-D Open
Reflux
16 | Oxidisable Particular | o, 0.58 0.46 0.56 0.42 0.58 0.46 0.6 0.4 0.53 0.43 0.64 0.5 SOP — PLPL - 07
Organic Carbon
A Flora and Fauna
17 | Primary productivity | M99t | 1.463 0.788 1.688 0.563 1.57 0.45 1.913 0.338 2.13 0.563 2.11 036 | APHA(22nd Edi)
/day 10200-J
B Phytoplankton

-GS — e
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nde i
18.1 | Chlorophyll mg/m® | 1.922 0.721 1.816 0.614 2.08 0.9 2.27 0.98 2.77 0.163 2.77 0.163 AP%Z(SS-HEdI)
ndE 4+
18.2 | Phaeophytin mg/m® | 0.134 0.737 0.614 1.274 0.179 0.98 BDL* 0.84 BDL* BDL* BDL* BDL* qugz(gg_HEd')
Unit x APHA (22" Edi)
18.3 | Cell Count 10°/L 196 52 145 32 222 58 159 62 195 35 245 38 10200-H
Bacillarioph Bacillarioph | Bacillariop | Bacillariop Bacillariop | Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop | Bacillariop Bacillariop
yceae yceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Gomphone Asterionella | Amphipror | Coscinodis Navicula Navicula Navicula Coscinodis Navicula Nitzschia Navicula Fragillaria
ma sp. sp. a sp. cus sp. sp. sp. sp. cus sp. sp. sp. sp. sp.
Pleurosigma Cyclotella Biddulphia Nitzschia Synedra Fragillaria Nitzschia Nitzschia Nitzschia Navicula Synedra Asterionell
sp. sp. sp. sp. sp. sp. sp. sp. sp. sp. sp. a sp.
Nitzschia Cymbella Pleurosig Pleurosig Nitzschia Gomphone | Fragillaria Fragillaria Synedra Fragillaria | Asterionell | Coscinodis
sp. sp. ma sp. ma sp. sp. ma sp. sp. sp. sp. sp. a sp. cus sp.
Svnedra s Gyrosigma Skeletone Navicula Coscinodis Pleurosig Coscinodis | Thallasion | Coscinodis | Rhizosolen | Coscinodis Melosira
Y P- sp. ma sp. sp. Cus sp. ma sp. cus sp. ema sp. cus sp. ia sp. Ccus sp. sp.
Rhizosoleni Pinnularia Pinnularia | Gomphone | Thallasion | Coscinodis | Thallasion Navicula Biddulphia Pleurosig Fragillaria Pinnularia
a sp. sp. sp. ma sp. ema sp. Cus sp. ema sp. sp. sp. ma sp. sp. sp.
. Cocconeis Cocconeis | Cyanophyc | Pleurosig | Cyanophyc | Skeletone Green Rhizosolen | Cyanophyc | Pinnularia Skeletone
N f Gr Surirella sp. .
ame or Group sp. sp. eae ma sp. eae ma sp. Algae ia sp. eae sp. ma sp.
Number : : ; : : : P : : .
Tabellaria Cyclotella Oscillatori Cyclotella Oscillatori Green Ankistrode | Thallasiosi | Oscillatori Skeletone | Cyanophyc nd
18.4 | and name of group -- Green Algae ¥ 4 yanopnyc | APHA (22™ Edi)
species of each sp. sp. asp. sp. a sp. Algae smus sp. ra sp. a sp. ma sp. eae 10200-H
group Biddulphia Oedogoniu | Cyanophyc | Green Skeletone Lyngbya Chlorella Chlorella Cheatocer | Microcystis | Tabellaria | Anabaena
sp. m sp. eae Algae ma sp. sp. sp. sp. ous sp. sp. sp. sp.
Cyanophyce | Hydrodictyo | Anabaena | Pandorina | Cyanophyc Green Pandorina | Cyanophyc | spirulines Green Cocconeis Spirulina
ae n sp. sp. sp. eae Algae sp. eae sp. Algae sp. sp.
Microcystis Scenedesm Oscillatori Anabaena Chlorella Cyanophyc | Oscillatori | Cyanophyc | Pandorina | Gomphone | Oscillatori
sp. us sp. a sp. -- sp. sp. eae a sp. eae sp. ma sp. a sp.
Oscillatoria _ Spirulina Nostoc sp. Pediastru Microcystis _ Melosira _ Cyanophyc Green
sp. sp. -- m sp. sp. sp. eae Algae
Green Oscillatori Pandorina Oscillatori Oscillatori Microcystis Chlorella
Green Algae - -- -- -
Algae a sp. sp. a sp. a sp. sp. sp.
Ankistrode Green Green Oscillatori Pandorina
Chlorella sp. - -- -- Nostoc sp. -- --
smus sp. Algae Algae a sp. sp.
. Chlorella Ankistrode Chlorella Spirulina Pediastru
Ulothrix sp. -- -- -- --
sp. smus sp. sp. sp. m sp.
Scenedesm - Pediastru -- Pandorina -- Scenedes -- Green -
H. T. Shah Dr. ArunBajpai
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us sp. m sp. sp. mus sp. Algae
Scenedes Pandorina Ankistrode
-- Volvox sp. - - - --
mus sp. sp. smus sp.
C Zooplanktons
Abundance > APHA (22" Edi)
19.1 (Population) no/m 250 50 200 50 275 100 180 40 188 56 283 67 10200-G
Copepods Gastropods Copepods Poxg:]niite Nemztode Decapods Decapods Copepods Gast;opod Copepods Gast;opod
. Polychaetes Gastropod | Gastropod Crustacea Echinoder | Gastropod | Polychaete | Polychaete
Name of Group Krill Worms Decapods s s Cyclops ns Decapods ms s WOrms Worms
Number nd £
19.2 | and name of group - Polychaetes - Ostracods - Crustacea | Nematode Isopods - Krill Decapods Gastropod - APHA (22™ Edi)
. Worms ns s s 10200-G
species of each Siph: h Gastropod Polychaet Crust
group iphonopho _ astropo _ Mysids _ olychaete _ Cyclops rustacea _
res s worms ns
Rotifers _ Crustacea _ Gastropod _ Polychaete Mysids _
ns s worms
Cyclops - -- -- -- -- -- --
nd :
193 |  Total Bomass | M/100 75 15 85 0.7 45.2 7.4 89.5 24 48 35 116 63.5 | APHA(22" Edi
m 10200-G
D Microbiological Parameters
203 | TewBecerial | CRUM | 4650 1370 1740 1480 1620 1430 1680 1420 1700 1400 1890 1420 IS 5402:2002
ndp i
20.2 Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APHA(2212_DEd|)92
20.3 Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 15212(222032_8&5'5)‘1'
20.4 Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 Shigella Jml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)

Tele-Fax: (0261)2455751, 2601106, 2601224. E-Mail: pollucon@gmail.com.

544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).

Website: www.pollucon.com

46




Environmental Auditors, Consultants & Analysts
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULTS OF SEDIMENT ANALYSIS [M5 TOWARDS WESTERN SIDE OF EAST PORT — N 22°46'041" E 069°47'296"]

SR. October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
NO. TEST PARAMETERS UNIT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT Test Method

1 Organic Matter % 0.701 0.64 0.629 0.73 0.65 0.619 FCO:2007

2 Phosphorus as P mg/kg 189 180 162 189 181 163 APHA(22™Edi) 4500 C

3 Texture -- Sandy Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam -

4 Petroleum Hydrocarbon mg/kg BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH

5 Heavy Metals

5.1 | Aluminum as Al % 5.6 5.79 5.61 5.17 5.77 5.66 AAS APHA 3111 B
5.2 | Total Chromium as Cr*3 ma/kg 120 119 121 89.98 117 112 AAS 3111B
5.3 | Manganese as Mn ma/kg 760 729 745 687 728 822 AAS APHA 3111 B
5.4 | Iron as Fe % 245 241 2.32 2.57 2.4 2.9 AAS APHA(22™Edi)3111 B
5.5 Nickel as Ni mg/kg 48.32 48.21 47.57 50.33 48.18 44.88 AAS APHA(22"Edi)3111 B
5.6 | Copper as Cu mg/kg 52.52 54.52 49.82 56.37 54.48 32.76 AAS APHA(22"Edi)3111 B
5.7 | ZincasZn ma/kg 166 179 167 183 178 173 AAS APHA(22"Edi)3111 B
5.8 Lead as Pb mg/kg 2.02 2.02 2.06 1.9 2.04 1.66 AAS APHA(22™Edi)3111 B
5.9 Mercury as Hg mg/kg BDL* BDL* BDL* BDL* ND BDL* AAS APHA- 3112 B

6 Benthic Organisms

Echinoderms Isopods Crabs Echinoderms Polychaete worms Echinoderms
6.1 | Macrobenthos - Dligi)%?jis Polychaete worms Bivalves Crustaceans Mysids Crabs APHA (22" Edi) 10500-C
Chaetognaths Echinoderms Echinoderms Molluscans Decapods Bivalves
. Gastrotriches Bryozoans Hydrozoa Copepods Ciliates Foraminiferans .
6.2 | MeioBenthos - Bryozoans Copepods Nematodes Foraminiferans Nematodes Copepods APHA (22" Edi) 10500-C
Ostracodes Hydrozoa
2 Population no/m? 337 440 377 387 440 503 APHA (22" Edi) 10500-C
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RESULTS OF MARINE WATER [M7 EAST PORT N 22°47'120" E 069°47'110"]

SR. TEST UNIT October 2015 November 2015 December 2015 January 2016 February 2016 March 2016 Test Method
NO. | PARAMETERS SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 7.94 8.08 7.94 7.66 8.02 8.13 7.80 7.44 7.66 7.94 8.03 8.07 1530258;1)8“
2 | Temperature °c 29 30 30 31 28 29 30 30 30 31 29 30 153025(0';9)84"‘*-
3 | Total Suspended mg/L 14 16 16 22 17 23 14 20 16 24 16 20 153025(P17)84R
Solids e.02
BOD (3 Days @ 27 15 5023
4 | y mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03
: Edition2.1
5 | Dissolved Oxygen mg/L 5.8 4.6 5.4 4.8 5.2 4.6 5.2 46 5.4 46 5.4 48 153022(;’;8)89R
=T
6 | Salinity ppt 39.37 40.18 38.19 39.3 38.42 39.26 38.68 39.71 38.2 39.3 38.22 38.86 APHS\S(SZOZBEd')
d o
7 | Oil & Grease mg/L |  BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(%T)E"')%
8 | Nitrate as NO; mg/L | 0.616 0.857 0.46 0.75 0.52 0.78 0.413 0.674 0.457 0.747 0.355 0.479 153025(P34)88
9 | Nitrite as NO, mg/L 0.067 0.053 0.026 0.021 0.037 0.49 0.029 0.024 0.028 0.021 0.015 0.028 IS3°§5E(I;’§4)88
10 | Ammonical Nirogen | gy | 0,203 0.342 0.22 0.38 0.15 0.31 0.232 0.4 0.213 0.388 0.335 0577 | 153025(P34)88C
3 L
nde i
11 | PhosphatesasPO; | mg/L | 0.545 0.446 0.17 0.162 0.19 0.17 0.267 0.082 0.168 0.159 0.263 0.285 AP"'&%& CEd')
12| Total Nitrogen mg/L | 0.886 1.252 0.707 1.15 0.71 1.59 0.674 1.098 0.69% 1.156 0.705 1,084 153025(P34)88
13 | Petroleum mg/L 1.4 BDL* 22 BDL* 1 BDL* 1.8 BDL* 22 BDL* BDL* BDL* PLPL-TPH
Hydrocarbon
14 gglti‘;’j'sD'SSO"’ed mg/L | 44020 44680 46800 33500 46930 47460 46400 47020 44660 45120 43708 44260 153022(8;6)8%
APHA(22"Edi)
15 | cop ma/L 24 14 28 24 24 19 2 18 28 24 24 28 5520-D Open
Reflux
1 | Oxidisable Particular | o 0.48 0.8 0.76 0.58 0.82 0.52 0.64 0.4 0.76 0.58 0.638 0472 | SOP—PLPL-07
Organic Carbon
A Flora and Fauna
17 | Primary productivity “}gg{l L 2138 0.563 1.913 0.787 1.91 0.56 2.02 0.675 1.575 0.787 1.98 0383 | APHA 0(22383 Edi)
B Phytoplankton
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18.1 | Chlorophyll mg/m® | 2.00 0.507 2.296 0.988 1.22 0.26 2.75 0.74 2.67 0.481 2.11 0.500 APHI’SZ(SS_ZE"')
18.2 | Phaeophytin mg/m® |  0.053 1.287 BDL* 0.9 0.75 1.39 BDL* 1.14 ND 1.83 BDL* 2.09 APHI‘(‘)Z%(Z)_"EE‘J')
18.3 | Cell Count l{g';/f 202 56 184 48 180 20 147 34 268 55 274 71 APHIAO%"_LEd')
Bacillariop Bacillarioph | Bacillariop | Bacillariop Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop
hyceae yceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Biddulphia Fragillaria Gyrosigma | Achnanthe | Asterionell Nitzschia Gomphone | Biddulphia Navicula Gyrosigma | Biddulphia Fragillaria
sp. sp. sp. S sp. a sp. sp. ma sp. sp. sp. sp. sp. sp.
Navicula Biddulphia Cheatocer | Biddulphia Navicula Fragillaria Nitzschia Cocconeis Synedra Achnanthe Melosira Nitzschia
sp. sp. ous sp. sp. sp. sp. sp. sp. sp. S sp. sp. sp.
Fragillaria | Pleurosigma | Fragillaria Cheatocer Synedra Rhizosolen Navicula Rhizosolen | Gomphone Navicula Pinnularia Navicula
sp. sp. sp. ous sp. sp. ia sp. sp. ia sp. ma sp. sp. sp. sp.
Cymbella Thallasione Pinnularia Cocconeis | Rhizosolen | Coscinodis | Fragillaria | Coscinodis | Skeletone Synedra Tabellaria Tabellaria
sp. ma sp. sp. sp. ia sp. cus sp. sp. cus sp. ma sp. sp. sp. sp.
Rhizosolen Pinnularia Nitzschia Rhizosolen Melosira Cyclotella Coscinodis Navicula Thallasiosi | Coscinodis Nitzschia Coscinodis
ia sp. sp. sp. ia sp. sp. sp. Cus sp. sp. ra sp. cus sp. sp. cus sp.
Coscinodis | Cyanophyce | Pleurosigm | Cyanophyc | Skeletone | Rhizosolen | Asterionell Nitzschia Skeletone | Cyanophyc Navicula Asterionell
Name of Group cus sp. ae a sp. eae ma sp. ia sp. a sp. sp. ma sp. eae sp. a sp.
Number Skeletone Oscillatoria | Cyanophyc | Microcystis | Coscinodis | Cyanophyc Green Green Cyanophyc | Oscillatoria | Coscinodis | Pinnularia
18.4 | and name of group - ma sp. sp. eae sp. Ccus sp. eae Algae Algae eae sp. cus sp. sp. APHA (22" Edi)
species of each - . - - - - - - - 10200-H
group Asterionell Spirulina sp. Microcystis | Oscillatoria | Cyanophyc | Oscillatoria Chlorella Chlorella Microcystis Green Skeletone | Cyanophyc
a sp. sp. sp. eae sp. sp. sp. sp. Algae ma sp. eae
Green Oscillatoria Oscillatoria Pandorina | Ankistrode | Oscillatoria Fragillaria | Oscillatoria
Lyngbya sp. Nostoc sp. Nostoc sp. Volvox sp.
Algae sp. sp. sp. smus sp. sp. sp. sp.
Ankistrode _ Spirulina Green Nostoc sp. Green Cyanophyc | Cyanophyc Green _ Cyanophyc Nostoc sp.
SMus sp. sp. Algae Algae eae eae Algae eae
Chlorella Green Pandorina Green Chlorella Oscillatoria | Microcystis Chlorella Microcystis Green
sp. - Algae sp. Algae sp. sp. sp. sp. - sp. Algae
Pandorina Ankistrode | Spirogyra | Ankistrode | Hydrodicty Spirulina Oscillatoria Chlorella
sp. - smus sp. sp. smus sp. on sp. sp. - - - sp. sp.
. Pediastru Chlorella Pediastru Spirulina Pandorina
Desmids -- - - - -
m sp. -- sp. m sp. sp. sp.
Cosmariu Pandorina | Pandorina Green
m sp. - - - sp. sp. - B - B Algae B
Closterium -- -- - Scenedes - -- -- -- -- Chlorella --
&A1~ R
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sp. mus sp. SP-
_ _ _ _ _ _ Ankistrode _
-- - smus sp.
C Zooplanktons
Abundance 2 APHA (22" Edi)
19.1 (Population) no/m 300 125 140 60 175 50 160 80 150 75 317 33 10200-G
Copepods Polychaetes Copepods Polychaete | Echinoder Bivalves Mysids Polychaete | Polychaete | Nematode Copepods Snails
Worms worms ms s Worms worms S
L haeti t N t Echi N t Polychaet Echi
Crustacea Chaetogna Decapods Ostracods ematode Decapods Isopods chinoder ematode olychaete Decapods chinoder
ns hes s ms s worms ms
Nematode | Echinoder Hydrozoan Gastropod
Name of Group Decapods - Ostracods Decapods Isopods s ms - s s -
Number ; ; .
Polychaete _ Ctenophor _ Gastropod _ Echinoder Echinoder _ APHA (22™ Edi)
19.2 | and name of group - S es _ Decapods s ms ms 10200-G
species of each Gastronod v 3 = e
group Keill _ astropos astropo: _ _ _ oraminife _
s -- s rans
Ostracods - - -~ -- = - --
Crustacea _ _ _
ns - --
Rotifers - - -
nd :
19.3 | Total Biomass mi/10 101 46 82.5 7.4 48.52 8.72 99.6 3.9 91.2 3.5 139 4.68 APHA (22™ Edi)
Om 10200-G
D Microbiological Parameters
20.1 | Total Bacterial Count CFLIJ/ m 1970 1680 1680 1260 1890 1600 1520 1290 1670 1250 2050 1900 IS 5402:2002
nde 4
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APHA(2212_DEd|)92
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 15212(222032?&5E)d|
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
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RESULTS OF SEDIMENT ANALYSIS [M7 EAST PORT N 22°47'120" E 069°47'110"]

SR. NO. TEST PARAMETERS UNIT N°‘S’:B‘I";E:$15 Test Method

1 Organic Matter % 0.6 FCO:2007

2 Phosphorus as P mg/kg 143 APHA(22"Edi) 4500 C

3 Texture -- Sandy Loam --

4 Petroleum Hydrocarbon mg/kg BDL* PLPL-TPH

5 Heavy Metals
5.1 Aluminum as Al % 5.34 AAS APHA 3111 B
5.2 Total Chromium as Cr*3 mg/kg 134 AAS 3111B
5.3 Manganese as Mn mg/kg 790 AAS APHA 3111 B
5.4 Iron as Fe % 2.48 AAS APHA(22"Edi)3111 B
5.5 Nickel as Ni mg/kg 43.1 AAS APHA(22"Edi)3111 B
5.6 Copper as Cu mg/kg 42 AAS APHA(22"Edi)3111 B
5.7 Zinc as Zn mg/kg 188 AAS APHA(22"Edi)3111 B
5.8 Lead as Pb mg/kg 1.08 AAS APHA(22"Edi)3111 B
5.9 Mercury as Hg mg/kg BDL* AAS APHA- 3112 B

6

Polychaete worms
6.1 Macrobenthos - Echinoderms APHA (22" Edi) 10500-C
Isopods
Nematodes
6.2 MeioBenthos - Foraminiferans APHA (22" Edi) 10500-C
Copepods
2 Population no/m? 385 APHA (22" Edi) 10500-C
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RESULTS OF MARINE WATER [M8 RIGHT SIDE OF BOCHA CREEK N 22°45'987" E 069°43'119"]

October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
SR. TEST UNIT | SURFAC Test Method
NO. | PARAMETERS . BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 8.1 8.16 8.02 8.23 8.03 8.28 7.78 8.02 8.04 8.24 8.08 8.04 153022(821)8”
2 | Temperature °C 29 30 28 29 28 29 29 30 28 29 29 30 153025(0';9)84"‘*-
3 | Jotal Suspended ma/L 18 22 20 28 2 26 22 30 22 30 18 22 153025(P17)84R
Solids e.02
BOD (3 Days @ 27 1S 3025
4 | y mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03
: Edition2.1
5 | Dissolved Oxygen mg/L 5.6 4.8 5.6 4.8 5.4 4.6 5.4 4.6 5.6 4.8 5.8 4.4 153022(538)89R
2 ndp i
6 | Salinity ppt 39.82 40.54 44.6 45.8 43.96 44.88 44.2 45.6 44.4 45.6 43.94 44.28 APHQ‘S(SZOZBEd')
ndE 4+
7 | Oil & Grease mg/L | BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(%SDEO“)%
8 | Nitrate as NO; mg/L | 0.443 0.52 0.54 0.66 0.33 0.58 0.52 0.64 0.564 0.655 0.556 0.602 153025(P34)88
9 | Nitrite as NO, mg/L | 0.497 0.638 0.02 0.029 0.032 0.022 0.019 0.025 0.021 0.03 0.037 0.051 1530@%(524)88
10 aAg"l[l"I_‘l’”ica' Nirogen | on | 0.684 0.748 0.62 0.7 0.59 0.52 0.6 0.65 0.062 0.703 0.819 0.95 IS3°2§(§334)88C'
3 L
ndE 4+
11 | PhosphatesasPO; | mg/L | 0.447 0.479 0.19 0.15 0.027 0.041 0.048 0.089 0.19 0.15 0.844 0.903 APH:}S(gg CEd')
12| Total Nitrogen mg/L | 1.624 1.906 1.18 1.389 0.96 113 11 1.272 1.205 1.388 1412 1.603 153025(P34)88
13 | Petroleum ma/L 0.4 BDL* 1 BDL* 0.88 BDL* 1.2 BDL* 1 BDL* 2 BDL* PLPL-TPH
Hydrocarbon
14 | Total Dissolved Solids | mg/L | 43460 45020 51990 53890 48830 49690 52090 54680 50890 52760 52540 53020 153022(8;6)84R
APHA(22"Edi)
15 | cop mg/L 19 24 18 24 19 24 20 2 19 28 28 33 5520-D Open
Reflux
Oxidisable Particular
16 | Oreame Catbon % 0.38 0.24 0.48 0.62 0.63 0.76 0.46 0.6 0.48 0.64 0.63 0.44 SOP — PLPL - 07
A Flora and Fauna
17 | Primary productivity | 1.19 0.45 1.35 0.338 1.12 0.33 1.236 0.348 1.688 0.45 2.813 0.495 193 | AP 0(22383 Edi)
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3
B Phytoplankton
18.1 | Chlorophyll my | 1se 0.614 1.762 0.614 1.73 0.61 2.016 0.598 1.602 0.214 1.549 0.506 APHI‘(‘)Z(SS_";E‘J')
18.2 | Phaeophytin me/ 0.12 1.199 0.294 1.33 0.97 1.64 0.14 2.06 1.03 1.78 0.844 2.366 AP%Z((Z)(Z)-”;Edl)
Unit d
18.3 | Cell Count . (’)‘3 ) 178 32 220 51 188 31 164 30 212 45 236 54 APHIAO%"_HEd')
L
Bacillarioph | Bacillariop | Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop
yceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Bidduiphia Nitzschia Asterionell | Fragillaria Asterionell | Fragillaria | Asterionell | Biddulphia Navicula Skeletone | Asterionell Navicula
sp. sp. asp. sp. asp. sp. a sp. sp. sp. ma sp. asp. sp.
Pinnularia Pinnularia | Gyrosigma | Gomphone | Biddulphia Nitzschia Nitzschia Navicula Gyrosigma Synedra Biddulphia Nitzschia
sp. sp. sp. ma sp. sp. sp. sp. sp. sp. sp. sp. sp.
Thallasiosir | Fragillaria Pinnularia Navicula Nitzschia Biddulphia Navicula Thallasiosir | Skeletone Navicula Navicula Biddulphia
asp. sp. sp. sp. sp. sp. sp. a sp. ma sp. sp. sp. sp.
Cheatocero | Thallasiosir Synedra Nitzschia Rhizosoleni Navicula Synedra Nitzschia Coscinodis | Coscinodis Nitzschia Melosira
us sp. a sp. sp. sp. a sp. sp. sp. sp. cus sp. cus sp. sp. sp.
Asterionell Cyclotella Skeletone Skeletone Thallasion | Cyanophyc | Asterionell Cyclotella Pinnularia | Cyanophyc | Rhizosoleni Green
Name of Group a sp. sp. ma sp. ma sp. ema sp. eae a sp. sp. sp. eae a sp. Algae
Number Cyanophyc Green Tabellaria | Cyanophyc | Skeletone | Oscillatoria Green Green Pleurosigm Skeletone Chlorella .
Nostoc sp APHA (22™ Edi)
18.4 | and name of group - eae Algae Sp. eae ma sp. Sp. Algae Algae asp. ma sp. sp. 10200-H
species of each Anabaena Pandorina | Gomphone | Oscillatoria | Cyclotella | Microcystis | Pandorina Chlorella Cyanophyc | Oscillatoria | Tabellaria Volvox sp.
group sp. sp. ma sp. sp. sp. sp. sp. sp. eae sp. sp. ’
Microcystis Chlorella Cyanophyc Spirulina Cyanophyc Nostoc sp. Cyanophyc Scenedes Microcystis _ Synedra Cyanophyc
sp. sp. eae sp. eae eae mus sp. sp. sp. eae
Spirulina Ulothrix Oscillatoria | Green Anabaena Green Spirulina Oscillatoria Green Oscillatoria
sp. sp. sp. Algae sp. Algae sp. - sp. - Algae sp.
Green Oedogoniu | Pandorina | Oscillatoria Chlorella Microcystis Green Pandorina Lyngbya
Volvox sp. - -
Algae m sp. sp. Sp. Sp. sp. Algae Sp. Sp.
Scenedesm Green Scenedes Hydrodicty | Anabaena Chlorella Chlorella
- Nostoc sp. - - -
us sp. Algae mus sp. on sp. sp. sp. sp.
Hydrodicty Green Pandorina Pediastrum Scenedes
- B on sp. -- Algae sp. B - sp. B mus sp. B
-- -- Pandorina -- Ankistrode -- -- -- Ankistrode -- Cyanophyc -
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sp. Smus sp. Smus sp. eae
Pediastrum Pandorina
-- -- -- -- -- -- -- Nostoc sp. --
sp. -- sp.
_ _ _ Pediastrum _ _ _ _ _ Spirulina _
-- sp. sp.
_ _ Ulothrix _ _ _ _ _ _ _
-- -- sp.
C Zooplanktons
Abundance no/ APHA (22" Edi)
19.1 (Population) m? 375 50 280 100 200 80 398 67 240 80 300 67 10200-G
Nematode Echinoder Gastropod | Polychaete Echinoder
Copepods Ostracods Copepods Copepods Decapods S ms Molluscans S WOrms Copepods ms
Krill Decapods Decapods Decapods Ostracods Mysids Decapods Decapods Nemztode Nem:tode Gast;opod Gast;opod
Name of Group Isopods -- Ostracods Isopods Krill Barnades Copepods -- Decapods | Molluscans Poxg:?](sate --
Number - — nd e
19.2 | and name of group Decapods - Rotifers s - Isopods - mysids - R - APH&%% GEdl)
species of each - = ~ S rans :
group Crustacean . Ctenophor Echinoder _ Gastropod B B _ Barnades B
s es -- ms s
Rotifers -- Chaetogna -- -- - -
thes -
Chaetognat _
hes - -
ml/ 1 nd v
19.3 | Total Biomass 00 78 22 83.8 5.7 68.9 9 55 10 78 3.6 126 459 | APHA(22" Edi)
3 10200-G
D Microbiological Parameters
20.1 | Total Bacterial Count ?;LIJ 1540 1220 1860 1340 1690 1500 1750 1280 1820 1350 1650 1750 IS 5402:2002
nde i
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APHA(2212_DEd|)92
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 15212(222032?&5E)d|
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)

544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).
Tele-Fax: (0261)2455751, 2601106, 2601224. E-Mail: pollucon@gmail.com.

Website: www.pollucon.com

54




Environmental Auditors, Consultants & Analysts
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULTS OF SEDIMENT ANALYSIS [M8 RIGHT SIDE OF BOCHA CREEK — N 22°45'987" E 069°43'119"]

SR. October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
No. | TESTPARAMETERS UNIT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT Test Method

1 Organic Matter % 0.569 0.53 0.51 0.52 0.579 0.462 FCO:2007

2 Phosphorus as P mg/kg 170 200 170 198 202 165 APHA(22™Edi) 4500 C

3 Texture -- Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam --

4 Petroleum Hydrocarbon mg/kg BDL* BDL* BDL* BDL* BDL* BDL* PLPL-TPH

5 Heavy Metals
5.1 | Aluminum as Al % 5.33 5.00 5.09 5.6 5.01 5.25 AAS APHA 3111 B
5.2 | Total Chromium as Cr*3 mg/kg 87.99 98 101 102 98.57 93.99 AAS 3111B
5.3 Manganese as Mn mg/kg 735 880 829 770 879 747 AAS APHA 3111 B
5.4 | Ironas Fe % 2.13 2.8 2.42 2.6 2.87 2.27 AAS APHA(22"Edi)3111 B
5.5 | Nickel as Ni mg/kg 38.98 50 43.98 48 51.97 32.94 AAS APHA(22"Edi)3111 B
5.6 | Copper as Cu ma/kg 43,97 54 47.98 52 54.58 46.41 AAS APHA(22™Edi)3111 B
5.7 | Zincas Zn ma/kg 162 160 48.57 174 162 154 AAS APHA(22™Edi)3111 B
5.8 | Lead as Pb mg/kg 1.99 2.2 147 1.8 2.27 2.02 AAS APHA(22"Edi)3111 B
5.9 | Mercury as Hg mg/kg BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA- 3112 B

6 Benthic Organisms

. Mysids Polychg ete worms Crabs Polychaete Worms
Echinoderms Isopods Echinoderms Polychaete worms . .
6.1 Macrobenthos -- . Ostracods ) Echinoderms APHA (22" Edi) 10500-C
Decapods Echinoderms Decapods ) Mysids
Gastrotriches Crabs
Isopods Polychaete worms Isopods
Gastrotriches Copepods Nematodes Isopods Nematodes Nematodes
6.2 MeioBenthos - Copepods Ostracods . Nematodes Ostracods APHA (22" Edi) 10500-C
- Foraminiferans . Hydrozoa
Ostracodes Ciliates Decapods Foraminiferans
2 Population no/m? 503 317 385 508 318 433 APHA (22" Edi) 10500-C

M =~ 917 »_7;_2;;’/5:—/}\
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RESULTS OF MARINE WATER [M11 MPT T1 JETTY N 22°42'278" E 069°43'450"]

SR. TEST UNIT October 2015 November 2015 December 2015 January 2016 February 2016 March 2016 Test Method
NO. | PARAMETERS SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM
1 | pH - 8.02 8.11 7.91 7.66 8.02 8.33 7.62 7.27 7.66 7.91 7.89 7.93 153022(5;1)8“
2 | Temperature oc 29 30 29 30 29 30 28 29 29 30 29 30 153025%'29)84*‘6-
3 | Jotal Suspended mg/L 14 20 18 22 19 25 20 24 19 23 14 22 153025(P17)84R
Solids e.02
BOD (3 Days @ 27 15 5023
4 | e Y ma/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03
: Edition2.1
5 | Dissolved Oxygen ma/L 5.8 4.8 5.2 46 5.8 4.8 5.6 4.8 5 4.4 5.8 5 153022(538)8%
ndpE 4+
6 | Salinity ppt 40.3 416 417 42.53 39.88 40.98 421 42.93 416 42.54 42.38 42.88 APH’Z*S(SZOZBEd')
de -
7 | Oil & Grease ma/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(%nDEd')%
8 | Nitrate as NO; mg/L | 0.474 0.673 0.81 0.93 0.67 0.87 0.689 0.903 0.793 0.915 0.649 0.943 153025(P34)88
9 | Nitrite as NO, mg/L 0.027 0.049 0.077 0.08 0.079 0.081 0.08 0.085 0.075 0.078 0.041 0.053 IS3°§?E(§§4)88
10 | AmmonicalNirogen | pq 0.64 0.64 0.41 0.581 0.69 0.79 0.489 0.605 0.407 0.574 0.558 0689 | 1S3025(P3A)8EC
3 L
ndp i
11 | PhosphatesasPO; | mg/L | 0.279 0.361 0.78 0.88 0.075 0.089 0.083 0.144 0.777 0.868 0.095 0.108 APH‘fS(gg CEd')
12| Total Nitrogen ma/L 1.141 1.369 1.29 1.59 145 1.74 1.258 1.593 1.275 1.567 1.248 1.685 153025(P34)88
13 | Petroleum mg/L 0.2 BDL* 22 BDL* 1.8 BDL* 1.7 BDL* 2.1 BDL* BDL* BDL* PLPL-TPH
Hydrocarbon
14 ggﬁfj's"'ssc’"’ed mg/L | 47980 49710 33800 35000 40830 42620 34120 35330 48150 49630 51590 51620 153022(836)8“
APHA(22"Edi)
15 | cop mg/L 14 18 22 24 24 28 18 20 20 24 14 19 5520-D Open
Reflux
1 | Oxidisable Particular | o 0.44 0.62 0.94 0.44 0.78 0.49 0.88 0.4 0.9 0.4 0.696 0472 | SOP-PLPL- 07
Organic Carbon
A Flora and Fauna
17 | Primary productivity “}g;// Ll 1913 0.563 2.58 0.338 2.47 0.33 2172 0.666 1.91 0.45 2.363 063 | APHA 0(22383 Edi)
B Phytoplankton
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)
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18.1 | Chiorophyll mg/m® | 1.816 0.908 2.216 0.561 2.35 0.32 2.584 0.489 2.67 0.24 2.67 0.24 AP%Z(SSTdHEd')
18.2 | Phaeophytin mg/m? 0.24 1.148 BDL* 1.103 BDL* 1.86 0.12 0.998 0.04 1.909 0.04 1.9 APHI’(*)Z(%T;E"')
18.3 | Cell Count l{g';/f 210 63 210 53 314 162 246 72 276 65 251 46 APHIAO%"_LEd')
Bacillariop Bacillariop | Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop Bacillariop
hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Nitzschia Synedra Asterionell | Biddulphia Navicula Fragillaria Skeletone Biddulphia | Asterionell Fragillaria Navicula Nitzschia
sp. sp. a sp. sp. sp. sp. ma sp. sp. a sp. sp. sp. sp.
Navicula Gyrosigma | Coscinodis | Cocconeis Nitzschia Gomphone Synedra Pinnularia Navicula Nitzschia Asterionell | Rhizosolen
sp. sp. cus sp. sp. sp. ma sp. sp. sp. sp. sp. a sp. ia sp.
Cymbella Thallasiosi | Gomphone | Fragillaria Coscinodis | Asterionell Navicula Pleurosigm Synedra Asterionell Skeletone | Pleurosigm
sp. ra sp. ma sp. sp. Cus sp. a sp. sp. a sp. sp. a sp. ma sp. a sp.
Cymbella Pinnularia Pinnularia Synedra Fragillaria Rhizosolen | Rhizosolen Green Coscinodis Navicula Rhizosolen | Skeletone
sp. sp. sp. sp. sp. ia sp. ia sp. Algae cus sp. sp. ia sp. ma sp.
Gomphone Navicula Thallasion | Cyanophyc | Gomphone | Cyanophyc | Coscinodis | Pandorina Nitzschia Gyrosigma Cymbella Fragillaria
ma sp. sp. ema sp. eae ma sp. eae cus sp. sp. sp. sp. sp. sp.
Coscinodis Nitzschia Fragillaria Microcystis | Skeletone | Microcystis | Gomphone Pediastru Cymbella Cyanophyc | Thallasiosi | Cyanophyc
Name of Group cus sp. sp. sp. sp. ma sp. sp. ma sp. m sp. sp. eae ra sp. eae
Number Rhizosolen Green Cyanophyc | Oscillatoria | Rhizosolen | Oscillatoria Green Cyanophyc | Skeletone | Oscillatoria | Cyclotella | Oscillatoria | APHA (22" Edi)
18.4 | and name of group - ) .
species of each ia sp. Algae? eae sp. ia sp. sp. Algae eae ma sp. _ sp. . sp. _sp._ 10200-H
group Green Ulothrix Anabaena | Green Cyanophyc Nostoc sp. Spirogyra Lyngbya Cyanophyc | Microcystis | Cyanophyc Spirulina
Algae sp. sp. Algae eae sp. sp. eae sp. eae sp.
Scenedes Chlorella Oscillatoria | Hydrodicty | Anabaena Green Hydrodicty | Microcystis | Oscillatoria Anabaena Green
mus sp. sp. sp. on sp. sp. Algae on sp. sp. sp. - sp. Algae
Hydrodicty Spirulina Pandorina | Microcystis Chlorella Scenedes Microcystis Microcystis | Ankistrode
on sp. - sp. sp. sp. sp. mus sp. - sp. - sp. smus sp.
Spirogyra _ Green Pediastru | Oscillatoria | Pandorina Desmids _ Nostoc sp. _ Nostoc sp. Scenedes
sp. Algae m sp. sp. sp. mus sp.
. Ankistrode Green Pediastru Cosmariu Green Green
Desmids - - - -
smus sp. - Algae m sp. m sp. Algae Algae
Cosmariu Chlorella Ankistrode Chlorella Chlorella
m sp. - sp. -- smus sp. - - - sp. - sp. -
Hydrodicty Chlorella Pediastru Pandorina
B B on sp. -- sp. B B - m sp. B sp. -
-- -- -- -- Hydrodicty -- -- -- Ulothrix -- -- --
&A1~ R
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on sp. sp.
Scenedes
-- -- Volvox sp. -- -- -- -- -- --
-- -- mus sp.
C Zooplanktons
Abundance 2 APHA (22" Edi)
19.1 (Population) no/m 250 100 250 75 367 100 208 80 250 75 183 50 10200-G
Chaetogna | Gastropod Polychaete | Nematode Polychaete | Gastropod
thes s Copepods Copepods worms s Copepods Decapods worms s 183 50
Krill Decapods Decapods Polychaete | Echinoder | Gastropod | Gastropod Ostracods Echinoder Echinoder Copepods Copepods
worms ms s s ms ms
Name of Group Ostracods | Nematode | Polychaete | Gastropod Amphipods - Crustacea - Molluscans Ostracods | Decapods
Number s worms s ns APHA (22™ Edi)
19.2 | and name of group -- - Ctenophor : _ . . _ Echinoder | Gastropod y
species of each Cyclops es -- Krill Cyclops mysids ms S 10200-G
group Crusntsacea a Krill ~ Poncshaete B B N Molluscans .
Polychaete Crustacea .
S - ns _ _ . Rotifers -
nd f
19.3 | Total Biomass mAR | 796 21 82.9 10.4 80.24 12.1 89 26 79 23 124 19.6 | APHA(Z Ed)
D Microbiological Parameters
20.1 | Total Bacterial Count CFLIJ/ m 1820 1690 1860 1440 1840 1680 1820 1580 1850 1430 2120 2440 IS 5402:2002
nde 4
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APHA(2212_DEd|)92
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Iszlggzzoég?&;d'
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
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Lab Manager Lab Manager (Q)

544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).
Tele-Fax: (0261)2455751, 2601106, 2601224. E-Mail: pollucon@gmail.com.

Website: www.pollucon.com

58




Environmental Auditors, Consultants & Analysts
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULTS OF MARINE WATER [M12 SPM N 22°40'938" E 069°39'191"]

SR. October 2015 November 2015 December 2015 January 2016 February 2016 March 2016
No. | TESTPARAMETERS | UNIT ["S,RFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | SURFACE | BOTTOM | oot Method
1 | pH - 7.89 8.16 7.82 7.74 7.92 8.02 7.36 7.3 7.74 7.82 7.93 7.89 153025(551)83%
2 | Temperature °C 29 30 28 29 28 29 29 30 28 29 29 30 153025(0';9)84"‘*-
3 | Jotal Suspended mg/L 20 24 24 30 20 26 20 26 20 24 16 20 153025(P17)84Re
Solids .02
IS 3025
4 | BOD (3Days @27°C) | mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* | (P44)1993Re.03E
dition2.1
5 | Dissolved Oxygen mg/L 5.8 4.8 5.2 4.8 5.2 4.8 5 4.6 5.2 4.8 5.6 44 153025(;’38)89Re
=T
6 | Salinity ppt 40.12 41.08 417 423 39.6 40.2 413 421 416 42.2 41.58 42.22 APHQS(SZOZBEd')
d .
7 | Oil & Grease mg/L BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* BDL* APHA(%"DE"')%
8 | Nitrate as NO; ma/L 0.474 0.581 0.508 0.61 0.56 0.7 0.612 0.689 0.503 0.625 0.355 0.51 153025(P34)88
9 | Nitrite as NO, mg/L 0.044 0.068 0.075 0.097 0.084 0.09 0.07 0.089 0.072 0.097 0.069 0.092 153°ﬁ5E(|;’24)88
10 | Ammonical Nitrogen mg/L | 0591 0.702 0.81 0.9 0.5 0.59 0.838 0.931 0.814 0.889 0.689 0707 | 153025(P34)88C
3 L
nde 4
11 | Phosphates as PO4 ma/L 0.117 0.139 0.16 0.189 0.13 2.03 0.063 0.062 0.15 0.186 0.158 0.181 AP"'&%& CEd')
12| Total Nitrogen ma/L 11 1.351 1.39 1.607 1.15 1.39 1.52 1.709 1.389 1.61 1.113 1.309 153025(P34)88
13 | Petroleum mg/L BDL* BDL* 1.8 BDL* 1.2 BDL* 1.4 BDL* 1.7 BDL* BDL* BDL* PLPL-TPH
Hydrocarbon
14 | Total Dissolved Solids | mg/L 47980 48710 38400 35500 47290 48260 38030 36380 45980 46720 48810 49690 153025(836)84%
APHA(22"Edi)
15 | cop ma/L 24 28 19 24 14 24 18 2 19 24 24 28 5520-D Open
Reflux
16 | Oxidisable Particular % 0.74 0.4 0.7 0.38 0.63 0.41 0.63 0.37 0.71 0.39 0.48 0.32 SOP — PLPL - 07
Organic Carbon
A Flora and Fauna
17 | Primary productivity mg;// Ul 2138 0.338 2.25 0.788 2.25 0.22 1.762 5.8 2.47 0.9 231 054 | APHA 0(2258_"] Edi)
B Phytoplankton
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18.1 | Chlorophyll mg/m® | 1.896 0.534 2.163 0.454 1.3 0.64 1.672 0.444 2.51 0.481 2.57 0.49 APHI’?)Z(SCZ)T;E"')
18.2 | Phaeophytin mg/m® | 0.142 1.428 BDL* 1.602 0.74 1.11 0.236 1.182 0.22 1.83 0.219 1.83 AP%Z((Z)(Z)-”;Edl)
18.3 | Cell Count Lljggt/i‘ 208 60 223 62 178 70 218 54 286 38 228 51 APHI‘B%%"_LE‘J')
Bacillariop | Bacillariop | Bacillariop | Bacillariop Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop | Bacillariop
hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae hyceae
Amphipror Navicula Asterionell | Biddulphia | Asterionell | Fragillaria Nitzschia Navicula Navicula Synedra Asterionell | Fragillaria
a sp. sp. a sp. sp. a sp. sp. sp. sp. sp. sp. a sp. sp.
Navicula Synedra Cocconeis | Cocconeis | Biddulphia Nitzschia Pinnularia Melosira Synedra Nitzschia Navicula Navicula
sp. sp. sp. sp. sp. sp. sp. sp. sp. sp. sp. sp.
Nitzschia Melosira Fragillaria | Gyrosigma | Coscinodis | Skeletone Synedra Coscinodis | Cyclotella | Coscinodis | Nitzschia | Thallasiosi
sp. sp. sp. sp. cus sp. ma sp. sp. Cus sp. sp. Cus sp. sp. ra sp.
Fragillaria Cheatocer | Pinnularia Pinnularia | Gyrosigma | Asterionell | Gomphon Fragillaria Pleurosig Fragillaria Gomphon | Coscinodis
sp. ous sp. sp. sp. sp. a sp. ema sp. sp. ma sp. sp. ema sp. cus sp.
Pinnularia | Coscinodis | Rhizosolen | Thallasiosi Nitzschia Cyanophy | Thallasiosi | Skeletone Skeletone Tabellaria | Gyrosigma Nitzschia
sp. cus sp. ia sp. ra sp. sp. ceae ra sp. ma sp. ma sp. sp. sp. sp.
Synedra Rhizosolen | Skeletone | Cyanophy Rhizosolen | Oscillatori | Amphipror | Asterionell Fragillaria Cyanophy | Rhizosolen Pleurosig
sp. ia sp. ma sp. ceae ia sp. a sp. a sp. a sp. sp. ceae ia sp. ma sp.
Name of Group Skeletone Green Thallasion | Microcystis | Thallasiosi N Skeletone Green Cheatocer | Oscillatori | Skeletone | Cyanophy APHA (22™ Edi)
18.4 Number -- ma sp. Algae ema sp. sp. ra sp. ostoc sp. ma sp. Algae ous sp. a sp. ma sp. ceae 10200-H

and name of group

species of each group Biddulphia | Pandorina | Cyanophyc | Green Cyanophyc Green Biddulphia | Ankistrode | Biddulphia Green Fragillaria Oscillatori
sp. sp. eae Algae eae Algae sp. smus sp. sp. Algae sp. a sp.
Cyanophy Ulothrix Oscillatori Chlorella Microcystis Chlorella Cyanophy Volvox sp. Rhizosolen Chlorella Cyanophy _
ceae sp. a sp. sp. sp. sp. ceae ia sp. sp. ceae
Anabaena Volvox sp. | Nostoc sp. Hydrodicty | Oscillatori Pandorina Oscillatori - Cyanophy Pediastru Oscillatori _
sp. on sp. a sp. sp. a sp. ceae m sp. a sp.
Oscillatori Microcystis | Pandorina Ankistrode Green - Spirulina Microcystis
-- Nostoc sp. -- -
a sp. sp. sp. smus sp. Algae sp. sp.
Nostoc sp. _ Green Green _ Volvox sp. - Oscillatori _ Green _
Algae -- Algae a sp. Algae
Green Ankistrode Ankistrode Chlorella Green Chlorella
Algae - smus sp. - smus sp. - sp. - Algae - sp. -
Chlorella Chlorella Chlorella Hydrodicty Pandorina
sp. B sp. -- sp. - B - on sp. - sp. B
Ulothrix -- Hydrodicty -- Pediastru -- Chlorella -- Scenedes --
S —~ e
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sp. on sp. m sp. sp. mus sp.
Ankistrode _ Scenedes _ _ _ _ _
smus sp. -- -- mus sp.
Volvox sp. - - -
C Zooplanktons
Abundance ) APHA (22™ Edi)
19.1 (Population) no/m 300 125 280 60 250 50 290 116 275 100 267 17 10200-G
Polychaete Ctenophor | Polychaete Muds . . Nematode | Polechaet | Gastropod
Copepods S Copepods es Worms Copepods skipper Snails mysids s e worms S
Nematode | Chaetogna | Ctenophor Echinoder . Polychaete | Gastropod | Crustacea -
S thes os Copepods ms Molluscans Bivalves Copepods Worms S ns
Name of Group Decapods | Copepods Krill _ Amptsnpod -- Nemztode -- Gast;opod -- Molluscans -
19.2 | Number . Naupiivs APHA (22 Edi)
’ and name of group Hydrolod -- Daphnia _ Isopods -- Hydrolod -- Iar\F/)ae -- Decapods -- 10200-G
species of each group Gastronod
S P - Ostracods _ Decapods - Ostracods - Decapods - Copepods -
Ostracods _ Gastropod Gastropod _ Gastropod _
s -- s s
nd f
19.3 | Total Biomass ml/100 86.9 6.2 91.2 10.8 10.24 30.1 80.6 8.4 97 17 132 3.24 APHA (22™ Edi)
m 10200-G
D Microbiological
Parameters
20.1 | Total Bacterial Count CFU/ml 1550 1230 1720 1360 1500 1310 1840 1580 1490 1030 2780 1820 IS 5402:2002
nde i
20.2 | Total Coliform /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent APHA(2212_DEd|)92
20.3 | Ecoli /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Iszlggzzoég?&;dl
20.4 | Enterococcus /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 15186 :2002
20.5 | Salmonella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-3)
20.6 | Shigella /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 1887 (P-7)
20.7 | Vibrio /ml Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent IS : 5887 (P-5)
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)
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RESULTS OF ETP WATER OUTLET

Nov-15 Dec-15 Jan-16 Feb-16 March-16
1 Colour Co-pt 40 50 30 30 20 1S3025(P4)83Re.02
2 pH -- 7.03 7.78 7.6 7.2 7.13 7.43 1S3025(P11)83Re.02
3 Temperature °C 30 29 29 30 30 29 1S3025(P9)84Re.02
4 Total Suspended Solids mg/L 42 22 22 34 48 20 1S3025(P17)84Re.02
5 Total Dissolved Solids mg/L 1733 1057 1029 976 982 987 1S3025(P16)84Re.02
6 COD mg/L 96 82 93 85 90 27 APHA(22"Edi) 5520-D Open Reflux
7 | BOD (3 Days @ 27 °C) mg/L 16 26 24 22 32 BDL* IS 3025 (P44)1993Re.03Edition2.1
8 Chloride as Cl mg/L 559 336 337 385 523 335 1S3025(P32)88Re.99
9 Oil & Grease mg/L 1.8 0.6 0.6 0.8 BDL* BDL* APHA(22"Edi)5520D
10 Sulphate as SO, mg/L 46.63 102 57.77 302 298 96.31 APHA(22"Edi)4500 SO, E
11 | Ammonical Nitrogen as NH; mg/L 5.4 1.92 2.83 2.88 2.64 1.86 1S3025(P34)88Cla.2.3
12| o sodium as Na % 41.99 40.12 38.65 45.34 30.92 46.93 AAS APHA(227 Edi) 3500 NA B/ Flame
13 Nickel as Ni mg/L 0.022 0.016 0.012 0.02 0.022 0.012 AAS APHA(22"Edi)3111 B
14 Phenolic Compound mg/L BDL* BDL* BDL* BDL* BDL* BDL* 1S3025(P43)92Re.03
15 SAR - BDL* 1.63 1.74 2.92 1.23 3.29 By Calculation
16 Total Chromium as Cr*? mg/L BDL* BDL* BDL* BDL* BDL* BDL* AAS 3111B
17 | Hexavalent Chromium as Cr'® | mg/L BDL* BDL* BDL* BDL* BDL* BDL* AP”A(ZZ"dEd‘)ﬁggg B Colorimetric
18 | Copper as Cu mg/L 0.018 0.013 0.013 0.014 0.015 0.014 AAS APHA(22"Edi)3111 B
19 Lead as Pb mg/L BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA(22"Edi)3111 B
20 Sulphide as S mg/L BDL* BDL* BDL* BDL* < 0.1 BDL* APHA(22"Edi) 4500-S
21 Mercury as Hg mg/L BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA- 3112 B
22 Zinc as Zn mg/L 0.051 0.054 0.036 0.053 0.05 0.028 AAS APHA(22"Edi)3111 B
23 Cadmium as Cd mg/L BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA(22"Edi)3111 B
24 Cyanide as CN mg/L BDL* BDL* BDL* BDL* BDL* BDL* APHA(22™Edi)4500CN E
25 Arsenic as As mg/L BDL* BDL* BDL* BDL* BDL* BDL* AAS APHA 3114 B
26 Fluoride as F mg/L 0.44 0.58 BDL* 0.56 0.49 0.22 APHA(22™Edi) 4500 F D SPANDS
27 Insecticides/Pesticides mg/L BDL* BDL* BDL* BDL* BDL* BDL* GC MS
*Below detection limit
M\ ifo/i'f;,_‘/h
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)
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RESULT OF AMBIENT AIR QUALITY MONITORING

Location & Parameter Unit Oct- 15 Nov-15 Dec-15 Jan-16 Feb-16 March-16

T1 TERMINAL

Respirable Particulate Matter (PM;j) pg/m? 79.74 81.90 85.41 82.31 82.20 77.24 1S:5182(P23):Gravimetric CPCB - Method (Vol.I,May-2011)
Particulate Matter (PM,s) pg/m? 37.95 39.14 44.81 39.56 45.35 41.75 Gravimetric- CPCB - Method (Vol.I,May-2011)
Sulphur Dioxide as SO, pg/m? 12.52 12.77 16.60 13.20 15.45 14.79 1S:5182(PII):Improved West and Gaeke

Oxides of Nitrogen as NO, pg/m? 28.26 30.53 30.84 31.95 26.75 31.08 1S:5182(PVI): Jacob & Hochheiser modified (NaOH-NaAsO2) Method
Carbon Monoxide as CO mg/m? 0.46 0.39 0.51 0.50 0.55 0.67 NDIR Digital Gas Analyzer

Hydrocarbon as CH, mg/m? BDL* BDL* BDL* BDL* BDL* BDL* SOP: HC: GC/GCMS/Gas analyzer

Benzene as C¢Hg ug/m? BDL* BDL* BDL* BDL* BDL* BDL* IS 5182 (Part XI):2006/CPCB Method

NEAR FIRE STATION

Respirable Particulate Matter (PM;j) pg/m? 83.33 83.42 81.68 83.31 78.73 71.31 1S:5182(P23):Gravimetric CPCB - Method (Vol.I,May-2011)
Particulate Matter (PM,s) pg/m? 41.91 40.77 42.02 40.98 39.57 34.11 Gravimetric- CPCB - Method (Vol.I,May-2011)
Sulphur Dioxide as SO, pg/m? 14.53 15.57 16.53 16.89 19.25 15.46 1S:5182(PII):Improved West and Gaeke

Oxides of Nitrogen as NO, pg/m? 30.95 33.18 31.73 33.57 29.11 31.84 1S:5182(PVI): Jacob & Hochheiser modified (NaOH-NaAsO2) Method
Carbon Monoxide as CO mg/m? 0.34 0.27 0.28 0.38 0.41 0.51 NDIR Digital Gas Analyzer

Hydrocarbon as CH, mg/m? BDL* BDL* BDL* BDL* BDL* BDL* SOP: HC: GC/GCMS/Gas analyzer

Benzene as C¢Hg pg/m? BDL* BDL* BDL* BDL* BDL* 2.32 IS 5182 (Part XI):2006/CPCB Method

PUB /ADANI HOUSE

Respirable Particulate Matter (PM;) pg/m? 71.81 72.95 80.57 67.28 68.38 1S:5182(P23):Gravimetric CPCB - Method (Vol.I,May-2011)
Particulate Matter (PM, s) ug/m? 34.12 37.13 41.44 31.52 34.21 Gravimetric- CPCB - Method (Vol.I,May-2011)
Sulphur Dioxide as SO, pg/m? 12.78 12.82 12.02 12.12 12.35 1S:5182(PII):Improved West and Gaeke

Oxides of Nitrogen as NO, ug/m? 29.02 31.31 23.12 30.17 30.31 1S:5182(PVI): Jacob & Hochheiser modified (NaOH-NaAsO2) Method
Carbon Monoxide as CO mg/m? 0.35 0.39 0.41 0.64 0.77 NDIR Digital Gas Analyzer

Hydrocarbon as CH, mg/m? BDL* BDL* BDL* BDL* BDL* SOP: HC: GC/GCMS/Gas analyzer

Benzene as C¢Hg pg/m? BDL* BDL* BDL* BDL* BDL* IS 5182 (Part XI):2006/CPCB Method

G —>~ e

H. T. Shah Dr. ArunBajpai
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RESULT OF AMBIENT AIR QUALITY MONITORING

Location & Parameter Oct- 15 Nov-15 Dec-15 Jan-16 Feb-16 March-16

AIR STRIP

Respirable Particulate Matter (PM;) pg/m? 67.92 77.19 75.31 67.92 72.08 72.15 1S:5182(P23):Gravimetric CPCB - Method (Vol.I,May-2011)
Particulate Matter (PM,s) pg/m? 34.52 36.13 34.53 34.52 34.94 34.57 Gravimetric- CPCB - Method (Vol.I,May-2011)
Sulphur Dioxide as SO, pg/m? 13.65 12.67 13.92 13.65 14.15 10.57 1S:5182(PII):Improved West and Gaeke

Oxides of Nitrogen as NO, pg/m? 29.43 22.45 27.20 29.43 31.75 24.49 1S:5182(PVI): Jacob & Hochheiser modified (NaOH-NaAsO2) Method
Carbon Monoxide as CO mg/m? 0.36 0.21 0.29 0.36 0.31 0.34 NDIR Digital Gas Analyzer

Hydrocarbon as CH, mg/m? BDL* BDL* BDL* BDL* BDL* BDL* SOP: HC: GC/GCMS/Gas analyzer

Benzene as C¢Hg pg/m? BDL* BDL* BDL* BDL* BDL* BDL* IS 5182 (Part XI):2006/CPCB Method

NEAR SHANTIVAN COLONY’S STP

Respirable Particulate Matter (PM;) pg/m? 66.57 68.29 68.41 75.72 71.88 72.86 1S:5182(P23):Gravimetric CPCB - Method (Vol.I,May-2011)
Particulate Matter (PM, s) pg/m? 34.04 31.99 32.98 36.20 34.10 35.07 Gravimetric- CPCB - Method (Vol.I,May-2011)
Sulphur Dioxide as SO, pg/m? 13.80 13.15 15.02 13.53 14.93 15.46 1S:5182(PII):Improved West and Gaeke

Oxides of Nitrogen as NO, pg/m? 26.47 28.38 31.06 29.78 31.00 28.93 1S:5182(PVI): Jacob & Hochheiser modified (NaOH-NaAsO2) Method

Note: Monthly average is calculated from result of 24 hourly &twice in a week monitoring.

M\ Lvﬂ_»_'_jf’;‘;i\
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Lab Manager
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Lab Manager (Q)
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LABORATORIES PVT. LTD.
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RESULT OF STACK MONITORING

- - 7
vo. | TesTeamammrzRs | ume | [ et [ e e | it yovmmenn
Oct- 2015
1 Particulate Matter mg/Nm? 150 # 23.52 32.39 1S:11255 (Part-1):1985
Sulfur dioxide ppm 100 # 7.68 3.73 1S:11255 (Part-1I):1985
3 Oxides of Nitrogen ppm 50 # 31.36 36.03 1S:11255 (Part-VII):2005
Nov-2015
1 Particulate Matter mg/Nm? 150 30.22 36.80 25.46 1S:11255 (Part-1):1985
Sulfur dioxide ppm 100 4.35 5.77 6.41 1S:11255 (Part-1I):1985
3 Oxides of Nitrogen ppm 50 33.07 35.42 31.61 1S:11255 (Part-VII):2005
Dec-2015
1 Particulate Matter mg/Nm? 150 18.24 29.53 24.51 1S:11255 (Part-1):1985
Sulfur dioxide ppm 100 3.27 8.58 7.93 1S:11255 (Part-1I):1985
3 Oxides of Nitrogen ppm 50 32.34 39.07 35.57 1S:11255 (Part-VII):2005
Jan-2016
1 Particulate Matter mg/Nm? 150 23.53 18.48 19.49 1S:11255 (Part-1):1985
Sulfur dioxide ppm 100 4.55 6.82 9.62 1S:11255 (Part-1I):1985
3 Oxides of Nitrogen ppm 50 28.90 33.97 39.17 1S:11255 (Part-VII):2005
Feb-2016
1 Particulate Matter mg/Nm? 150 19.52 15.55 26.83 1S:11255 (Part-1):1985
Sulfur dioxide ppm 100 5.69 8.37 7.30 1S:11255 (Part-1I):1985
3 Oxides of Nitrogen ppm 50 34.50 30.64 25.66 1S:11255 (Part-VII):2005
March-2016
1 Particulate Matter mg/Nm? 150 15.75 12.82 20.76 1S:11255 (Part-1):1985
2 Sulfur dioxide ppm 100 3.49 6.82 4.73 1S:11255 (Part-II):1985
3 Oxides of Nitrogen ppm 50 29.32 38.65 33.23 1S:11255 (Part-VII):2005

# Monitoring was not done. Stack was under maintenance.
*Below detection limit

Results on 11 % 02 Correction when Oxygen is greater than 11 %.
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Environmental Auditors, Consultants & Analysts.
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEFE New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULT OF DG STACK MONITORING

October- 2015

D.G. Set-1 (500

D.G. Set-2 (500

D.G. Set-3 (500

D.G. Set-4 (500

D.G. Set-5(500

D.G. Set-6,7 & 8

KVA) KVA) KVA) KVA) KVA) (1250 KVA, each)
METHOD OF
TEST PARAMETER UNIT 09/10/2015 09/10/2015 09/10/2015 09/10/2015 10/10/2015 06/10/2015 MEASUREMENT
Particulate Matter mg/Nm3 22.81 27.50 39.50 19.53 17.62 42.41 1S:11255 (Part-I):1985
Sulphur Dioxide ppm 7.59 4.51 5.60 7.46 8.67 4.38 1S:11255 (Part-11):1985
Oxide of Nitrogen ppm 34.53 37.60 30.41 39.38 33.55 36.49 15:11255 (Part-
VIT):2005
January- 2016
D.G.Set-1(500 D.G.Set-2(500 D.G.Set-3(500 D.G.Set-4(500 D.G.Set-5(500 D.G.Set-6,7 &8
KVA) KVA) KVA) KVA) KVA) (1250 KVA, each)
METHOD OF
TEST PARAMETER UNIT 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 15/01/2016 WMETHOD OF
Particulate Matter mg/Nm3 13.55 22.51 32.53 26.84 24.24 30.62 1S:11255 (Part-1):1985
Sulphur Dioxide ppm 5.73 6.63 8.47 4.47 6.46 9.52 1S:11255 (Part-1I): 1985
Oxide of Nitrogen ppm 39.23 31.36 35.21 33.46 39.77 29.45 15:11255 (Part-

VII):2005

*DG sets are used as standby ,so stack monitoring is done on quarterly basis.Results on 11 % O, Correction when Oxygen is greater than 11 %,

BDL* : Below Detection Limit
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Lab Manager
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Environmental Auditors, Consultants & Analysts.
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEFE. New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULTS OF STACK MONITORING

TEST D.G. Set-1* (1500 D.G. Set-2* (1500 D.G. Set-3* (1500
PARAMETERS KVA) KVA) KVA) Test Method
April - 16
1 Particulate Matter mg/Nm3 23.63 34.50 30.71 1S:11255 (Part-1):1985
2 Sulfur dioxide ppm 7.63 9.59 6.53 1S:11255 (Part-1I):1985
3 Oxides of Nitrogen ppm 38.42 3244 39.99 1S:11255 (Part-VII):2005

*DG sets are used as standby, so stack monitoring is done on quarterly basis.
Results on 11 % 02 Correction when Oxygen is greater than 11 %

G —~ e
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Lab Manager Lab Manager (Q)
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RESULTS OF NOISE LEVEL MONITORING

RESULTS OF NOISE LEVEL MONITORING [DAY TIME]

Noise level in dB (A) Leq - Average
Limits in dB (A) Leq

Location Name Oct- 15 Nov-15 March-16
1 T1 Terminal 55.4 67.6 67.3 67.5 65.6 64.6
2 Near Fire Station 63.9 59.3 69.1 61.9 61.2 66.8
3 PUB/Adani House 63.7 61.0 65.9 62.1 62.7 64.9 75 dB (A) Leq
4 Airstrip 54.5 49.6 61.5 46.4 46.3 44.4
5 Near Shantivan STP 60.4 62.5 62.4 59.6 59.4 63.5

RESULTS OF NOISE LEVEL MONITORING [NIGHT TIME]

Noise level in dB (A) Leq - Average
Limits in dB (A) Leq

Sr. No. Location Name Oct- 15 Nov-15 Dec-15 Jan-16 Feb-16 March-16
1 T1 Terminal 51.7 61.1 56.1 62.5 60.7 62.2
2 Near Fire Station 59.1 57.7 56.3 57.7 55.6 64.7
3 PUB/Adani House 59.0 55.3 54.5 53.8 54.2 58.8 70 dB (A) Leq
4 Airstrip 51.4 44.3 48.1 45.4 45.7 37.0
5 Near Shantivan STP 58.2 59.0 55.3 53.9 54.8 55.9

M\ i»’f__%fl‘"‘
H. T. Shah Dr. ArunBajpai
Lab Manager Lab Manager (Q)

544, BelgiumTowers, Ring Road, Opp. Linear Bus Stand, Surat-395003. (Guj.).
Tele-Fax: (0261)2455751, 2601106, 2601224. E-Mail: pollucon@gmail.com. Website: www.pollucon.com 68



Environmental Auditors, Consultants & Analysts.
Cleaner Production / Waste Minimization Facilitator

Recognised bv MoEFE. New Delhi Under Sec. 12 of Environmental [Protection) Act-1986

RESULTS OF NOISE LEVEL MONITORING

Result of Noise level monitoring [Day Time]

. CT-3 DG HOUSE
SR. Name of Location
NO. Result [Leq dB(A)]
Sampling Date & Time April-16 May-16 June-16 July-16 August-16 September-16
1 6:00-7:00 58.4 69.4 60.8 63.1 58.6 62.4
2 7:00-8:00 57.0 72.4 63.4 61.4 62.4 68.7
3 8:00-9:00 63.4 71.4 68.4 62.4 60.2 65.4
4 9:00-10:00 65.4 68.4 70.8 62.8 65.4 70.4
5 10:00-11:00 61.7 65.2 69.8 65.9 70.2 70.9
6 11:00-12:00 66.8 72.4 73.4 63.4 65.5 68.4
7 12:00-13:00 61.1 70.4 71.4 66.5 67.2 66.3
8 13:00-14:00 63.4 74.1 68.1 63.4 69.7 65.4
9 14:00-15:00 64.8 70.1 63.4 69.4 69.8 63.4
10 15:00-16:00 68.7 71.4 65.8 69.1 64.2 65.4
11 16:00-17:00 65.4 70.5 68.1 70.5 64.2 62.8
12 17:00-18:00 69.8 68.4 62.4 70.8 67.2 68.7
13 18:00-19:00 67.1 65.4 64.8 66.4 63.2 66.9
14 19:00-20:00 63.4 62.4 63.4 64.2 63.4 68.4
15 20:00-21:00 62.7 65.7 68.1 62.8 65.4 64.5
16 21:00-22:00 65.1 67.1 65.9 62.4 62.1 62.1
Day Time Limit* 75 Leq dB(A)
Result of Noise level monitoring [Night Time]
SR. Name of Location CI=31DG HOUSE
NO. Result [Leq dB(A)]
1 Sampling Date & Time April-16 May-16 June-16 July-16 August-16 | September-16
2 22:00-23:00 63.1 68.4 67.1 63.1 65.4 62.8
3 23:00-00:00 61.4 65.2 62.5 60.4 60.2 62.4
4 00:00-01:00 65.1 62.7 65.8 58.7 63.5 65.4
5 01:00-02:00 62.4 67.8 68.4 60.4 69.4 68.7
6 02:00-03:00 68.4 69.1 63.4 60.7 65.4 61.4
7 03:00-04:00 63.4 69.8 61.0 59.8 58.2 65.4
8 04:00-05:00 69.4 68.1 65.3 62.7 59.4 64.1
9 05:00-06:00 63.4 65.8 63.8 60.7 62.4 61.8

Night Time Limit*

70 Leq dB(A)
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MINIMUM DETECTION LIMIT [MDL]

Water parameter(mg/L) | %

Sr. No. Test parameter MDL Sr. No. Test parameter MDL
1 Total Suspended Solids 1
| 2 il & Gregse 1 | 1 Particulate Matter (mg/Nm3) 10
| 2 ggg 150 | 2 Sulphur Dioxide(ppm) 1.52
| 5 Total Dissolved Solids 3 | 3 Oxides of Nitrogen (ppm) 2.65
6 Sulphate 0.3
| 7 Ammonical Nitrogen 0.05 |
8 Nickel 0.01
b e .
| i; goﬁ)%e_(;e 0600113 | 1 Particulate Matter (PM10) 10
ulphi .
| 13 Cyanide 0.0001 | 2 Particulate Matter (PM 2.5) 10
14 Residual Chlorine 0.1
| 15 Boron 0.02 | 3 Sulphur Dioxide (SO2) (ug/m3) 5
16 Insecticides/Pesticides 0.01 . .
| 17 Nitrate Nitro/gen 015 | 4 Oxides of Nitrogen (NO2) (ug/m3) 5
18 Phosphorous 0.15 5 Benzene as C6H6 (ug/m3) 2
| 19 Petroleum Hydrocarbon 0.01 |
20 Lead 0.005 6 Carbon Monoxide as CO (mg/m3) 0.1
21 Mercur 0.0005
| 22 Zinc Y 0.022 | 7 Hydrocarbon as CH4 (mg/m3) 0.15
| gz Efsder:;gm 00(58815 | 8 Hydrogen Sulphide (H2S) (ug/m3) 6
| Sediment parameter(mg/kg) |
1 Petroleum Hydrocarbon 0.2

M\ ﬁ‘a—/";“_:‘i/‘;/i\
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ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.
MUNDRA
OIL SPILL CONTINGENCY RESPONSE PLAN

Section 00: Document Control

This document is the property @&dani Ports and Special Economic Zone Ltdhereinafter
referred to a®\PSEZL, and shall not be removed from the Company’s premises.

When the controlled copy holder ceases to be the authorized recipient of this document, th
document should be returned to the HOD (Marine), Mundra Office.

This document is distributed as per Oil Spill Contingency Response plan. In addition, documents
on a “need based” basis will be distributed.

All documents so distributed will be controlled documents & identified by a unique control number
as per Oil Spill Contingency Response plan.

The holder of the control copy shall ensure that the persons working under him, who are
responsible for any activity described in this document are made aware of such responsibility
These persons shall be given this document to read and as acknowledgment of having read sh
sign theOSCRP — Section 01 Record of Circulatiopage of this document.

All persons to whom the documents have been circulated shall also be made aware of any revisiot
thereto by the holder of the controlled copy of the document. The person shall, after reading, sign ii
the OSCRP — Section 01 Record of Circulatiorpage of this document as acknowledgment of
having read and under stood the document.

DISTRIBUTION LIST OF OIL SPILL CONTINGENCY RESPONSE PLAN
SN. Issued To Copy No. Date of Issue
1. Chief Operating Officer 01 01/01/2014
2. | Management Representative 02 01/01/2014
3. Marine Control Room 03 01/01/2014
4. | Sr. Manager (Fire Services) 04 01/01/2014
5. | Auditor's Copy 05 01/01/2014
6. | Systems Co-ordinator Original Copy| 01/01/2014
7. | HOD (Marine) 06 01/01/2014
8. | Coast Guard 07 01/01/2014

The Unique no. of this copy is:

Reviewed By

Capt. Rahul Agarwal Issue No. : 01 |IssuedOn : 15.07.2016

Approved By

Capt. Sansar Chaube
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Section 03: Strategy

1 Introduction
1.1 Authorities and responsibilities
1.2 Coordinating committee
1.3 Statutory requirements
1.4 Mutual aid agreements
15 Geographical limits of plan
1.6 Interfaces with ROSDCP and NOSDCP
2 Risk assessment
2.1 Identification of activities and risks
2.2 Types of oil likely to be spilled
2.3 Probable fate of spilled oil
2.4 Development of oil spill scenarios including worst case discharge
2.5 Shoreline sensitivity mapping
2.6 Shoreline resources, priorities for protection
2.7 Special local considerations
3 Response strategy
3.1 Philosophy and objectives
3.2 Limiting and adverse conditions
3.3 Oil spill response in offshore zones
3.4 Oil spill response in coastal zones
3.5 Shoreline oil spill response
3.6 Storage and disposal of oil and oily waste

4 Equipment

4.1 Marine oil spill response equipment
4.2 Inspection, maintenance and testing
4.3 Shoreline equipment, supplies and services
5 Management
5.1 Crisis manager and financial authorities
5.2 Incident organization chart
5.3 Manpower availability (on-site, on call)
54 Availability of additional manpower
5.5 Advisors and experts — spill response, wildlife and marine environment
5.6 Training / safety schedules and drill / exercise programme
6 Communications
6.1 Incident control room and facilities
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6.2 Field communications equipment

6.3 Reports, manuals, maps, charts and incident logs
Action and operations
7 Initial procedures

7.1 Notification of oil spill to concerned authorities,

7.2 Preliminary estimate of response tier

7.3 Notifying key team members and authorities

7.4 Manning Control Room

7.5 Collecting information (oil type, sea / wind forecasts, aerial surveillance, beach

reports)

7.6 Estimating fate of slick (24, 48, 72 hours)

7.7 Identifying resources immediately at risk, informing parties
8 Operations planning

8.1 Assembling full response team

8.2 Identifying immediate response priorities

8.3 Mobilizing immediate response

8.4 Media briefing

8.5 Planning medium-term operations (24, 48 and 72 hour)

8.6 Deciding to escalate response to higher tier

8.7 Mobilizing or placing on standby resources required

8.8 Establishing field command post communications
9 Control of operations

9.1 Establishing a Management team with experts and advisors

9.2 Updating information (sea, wind, weather forecasts, aerial surveillance, beach

reports)

9.3 Reviewing and planning operations

9.4 Obtaining additional equipment, supplies, manpower

9.5 Preparing daily incident log and management reports

9.6 Preparing operations accounting and financial reports

9.7 Preparing releases for public and press conferences

9.8 Briefing local and government officials
10 Termination of operations

10.1 Deciding final and optimal levels of beach clean-up

10.2 Standing down equipment, cleaning, maintaining, replacing

10.3 Preparing formal detailed report

10.4 Reviewing plans and procedures from lessons learnt
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Data Directory

Maps / Charts

1. Coastal facilities, access roads, telephones, hotels etc.

2. Coastal charts, currents, tidal information (ranges and streams), prevailing winds

3. Risk locations and probable fate of oil

4. Shoreline resources for priority protection

5. Shoreline types

6. Sea zones and response strategies

7. Coastal zones and response strategies

8. Shoreline zones and clean up strategies

9. Oil and waste storage / disposal sites

10. Sensitivity Maps/ Atlas

Lists

1. Primary Oil spill EQuipment: booms, skimmers, spray equipment, dispersant, absorbents, oil
storage, Radio communications etc. (Manufacturer, type, size, location, transport, contact, delivery
time, cost and conditions)

2. Auxiliary Equipment: Tugs and work boats, aircraft, vacuum trucks, tanks and barges, loaders and
graders, plastic bags, tools, protective clothing, communication equipment etc. (Manufacturer, type,
size, location, transport, contact, delivery time, cost and conditions)

3. Support Equipment: Aircraft, communications, catering, housing, transport, field sanitation and
shelter etc. (Availability, contact, cost and conditions)

4. Sources of Manpower:Contractors, local authorities, caterers, sectiritys (Availability,
numbers, skills, contact, cost and conditions)

5. Experts and Advisors: Environment, safety, auditing (Availability, contact, cost and conditions)

6. Local and National Government contactsName, rank and responsibility, address, telephone, fax,
telex.

Data

1. Specifications of oils commonly traded

2. Wind and weather

3. Information sources
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Annexures

Annexure 1 Initial Oil Spill Report

Annexure 2 POLREP Report

Annexure 3 List of resources available

Annexure 4 List of Telephone numbers of Expert and advisors
Annexure 5 Responsibilities: Marine Officer / SPM Officer
Annexure 6 Responsibilities: Marine Manager / On Scene Commander
Annexure 7 Responsibilities: SPM Pilot

Annexure 8 Responsibilities: HOD — Marine

Annexure 9 Oil Spill Progress report

Annexure 10 Emergency response Log

Annexure 11  Classification of oils

Annexure 12  Response Guidelines

Annexure 13  Site Specific Health and Safety Plan.

Annexure 14  Indian Chart 2079

Annexure 15 Contingency Compliance Checklist
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Strategy

1. Introduction

The movement of Petroleum/ Petroleum-products from the production centre in middle east to Adani Ports
and SEZ Ltd and various other ports in Gulf of Kutch is handled through ships at sea and to refineries
using pipe lines on ground. Like any other port, Adani Port is very much vulnerable to oil spill disaster
arising due to collision, leakage or grounding of vessels in sea and damage to pipelines on ground.

This action plan prepared by Adani Ports and SEZ Ltd, Mundra is to combat the oil spill (LOS-DCP) is in
accordance with the NOS-DCP, International Petroleum Industry Environmental Conservation Association
(IPIECA).

1.1 Authorities and responsibilities
Adani Ports and SEZ Limited

APSEZL has responsibility for dealing with oil spillages which occur within port limit if the estimated
quantity of product lost is 700 tons or less.

Should the spill migrate to other areas, the Coast Guard Monitor will assume the position of On Scene
Commander and will direct the response effort. In both cases, APSEZL will act and deploy their resources
as required by the relevant On Scene Commander.

This operational version of Oil Spill Contingency Response Plan for the Adani Ports and SEZ Ltd, Mundra
is intended for use by all such personnel like Marine Personnel, Tug Masters and all others as indicated in
the Spill Response Organization who may be involved in the response to oil spills which may occur within
Adani Port Limits.

This plan has been prepared as per the stipulation of Ministry of Environment and Forest Clearance
(MoEF) and Coast Guard Requirements.

Gujarat Maritime Board

While responsibility for oil spill contingency remains with conservator of the port — Gujarat Maritime
Board Port Officer, this plan (Tier 1) demonstrates the readiness of Adani Port for mitigating oil spill
incidents.

Port Conservator will monitor and provide the necessary assistance required for administering the oil spill
operation within the port limit.

Indian Coast Guard

The Indian Coast Guard has a statutory duty to protect the maritime and other national interests of India in
the Maritime Zones of India and to prevent and control marine pollution. Coast Guard is also the Central
Co-coordinating Authority for marine pollution control in the country. The Indian Coast Guard is
responsible for implementation and enforcement of the relevant marine pollution laws.
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The National Oil Spill Disaster Contingency Plan stipulates the organizational and operational details to
effectively combat a national oil spill contingency. The plan promotes the development of Regional and
Local Contingency Plans in the three Coast Guard Regions.

The Coast Guard Monitor will assume the role of On Scene Commander in the event that any oil spill
involving PLL operations exceeds 700 tons.

Guijarat Pollution Control Board

The Gujarat Pollution Control Board is responsible for, and control, waters up to 5 km from the shoreline.
They require to be advised of all pollution incidents.

Ministry of Environment, Gujarat

The Ministry requires to be informed of all pollution incidents.

Emergency Response Team

Emergency Response Team (ERT) is the nomenclature used to describe the command and control team
established for an oil spill incident at the jetty or in the jetty approaches, with representatives of
organisations attending as described in section 2.4.

The ERT will convene at the Terminal Control Room, under the chairmanship of the Terminal Manager,
and will consist of a Management Team and a Support Team as noted in section 2.3.

It is a strategic plan to quickly call on additional resources in a systematic manner firstly from Adani port
and subsequently from other ports.
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1.2 Coordinating Committee

NOS DCP
New Delhi (Tier 3)

A

Coast Guard Mundra and Porbandar
(Tier 2)

NW-Regional Qoast Kandla Port Trust
Guard - Gandhinagar (Resource Pooling)

A

HPCL-Mittal Pipelines Ltd IOC, Reliance,Essar,BORL,Cairn
(Resource Pooling) India(Resource Pooling)

A 4

Adani Ports and SEZ Ltd,
Mundra (Tier 1)

l

Gujarat Maritime Board

1.3 Statutory requirements

The Indian Government is a signatory to the International Convention on Oil Pollution Preparedness,
Response and Co-operation which came into force in May 94. Under the NOSDCP, it is obligatory for a
port to have a Local Oil Spill Contingency Plan to combat oil spills within port limits.

This oil spill contingency response plan (Tier 1) is the response plan in accordance with the facilities
available at Adani Port only.

This plan is prepared in accordance with:

a) Marine Environmental Impact Assessment of SPMs, COTs and connecting pipelines of APSEZL at
Mundra dated February 2001, prepared by National Institute of Oceanography, Mumbai.

b) Report on Risk assessment study and On-site disaster management Plan for SPMs, COTs and
connecting Pipelines of Adani Ports and Special Economic Zone Limited, by TATA AIG Risk
Management Services Limited, dated February 2001.

c) HAZOP study report of SPM Terminal pipeline project by Intec Engineering, dated 26/02/2004.

d) IPIECA guide to Contingency planning for oil spills on water.

e) Oil spill risk assessment and contingency plan study done by M/s Environ Software Pvt. Ltd. (Copy

enclosed)
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1.4 Mutual aid agreements

APSEZL signed MOU with HPCL Mittal Pipelines Limited, Mundra operating in the region of Gulf of
Kutch to have mutual aid agreement for the purpose of assisting each other within stipulated time frame
with best combination of resources to combat and overcome any large and worst spill with the intent of
maximizing the availability of the private, public and government sector response resources during oil
spills where assistance is requested by another member.

As per agreement, the member agencies of the affected member state or province may directly request
cascadable response resources located in oil handling agencies operating in the region of Gulf of Kutch.

1.5 Geographical limits of plan

Adani Ports and SEZ Ltd, Mundra is situated at the North head of Gulf of Kutch which is at the west coast
of India. Ships calling Adani Port therefore have to traverse across the GOK. This oil spill contingency
response plan (Tier 1) is applicable for the following:

1) Loading and Unloading of liquid cargo at the Multi-purpose terminal jetty at the Adani Port.

2) Unloading of the crude oil the vessels at the single point mooring (SPM) to offload 70,000 to
3,00,000 DWT.

3) Bunkering operations carried out within the port limits.

4) Any spill that occurs from any source within port limit (including West Basin, South Basin and LNG
Terminal) whether at berths, anchorages or in the channel.

APSEZL falls within the area jurisdiction of The Commander, No.1 Coast Guard District (Gujarat),
located at Porbandar. Mundra has a full-fledged Indian Coast Guard Station. The Port limit of APSEZL,
Mundra is shown in enclosed chart in annexure 14.

1.6 Interface with ROSDCP and NOSDCP

For responding to oil spill, the Indian Coast Guard has developed the National Oil Spill Disaster
Contingency Plan NOSDCP which has the approval of the Committee of Secretaries and has been in
operation since 1996. The NOSDCP brings together the combined resources of the various organizations
and departments, Coast Guard, Ports and Oil handling Agencies, and related industries, to provide a level
of preparedness to the threat posed to the marine environment by oil spills.

The NOSDCP sets out a clear definition of the responsibilities of the major participants, such as the Coast
Guard, various ministries and departments, ports and oil industry.

The national oil spill contingency plan hierarchy outlined in Figure 1 consists of NOSDCP at the apex
level to coordinate significant or disaster type spills, the Regional Oil Spill Disaster Contingency plan
(ROSDCP) to coordinate spill in the Gulf of Kutch, utilizing the resources available within the region.
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COAST GUARD COORDINATION
MOBILISATION OF ALL RESOURCES
INTERNATIONAL COOPERATION

CRISIS MANAGMENT GROUP
INTEGRATION WITH DISASTER MANAGEMENT PLANS

OIL SPILL IN OFFSHORE AREAS
. OIL SPILL RESPONSE BY POOLING RESOURCES BY
OIL COMPANIES

REGIONAL LEVEL RESPONSE BY POOLING
RESOURCES FROM VARIOUS AGENCIES

|-

PORT OIL SPILL CONTINGENCY PLAN FOR

PORT AREAS OIL HANDLING FACILITY CONTINGENCY PLAN

Figure 1 - Contingency Plan hierarchy

The aim of Local Contingency Plan - for the Mundra Port, is to outline arrangements for responding to oil
spills in the coastal and shoreline areas, with the aim of protecting against environmental pollution as a
result of oil spill or, where this is not possible, minimise the effect and respond the oil spill in an
environment friendly manner and dispose the collected oil/debris in according to the existing
laws/regulations/orders in force. CONTINGENCY PLAN FOR SHORELINE PROTECTION

ISTRICT OIL SPILL CONTINGN

2 Risk Assessment

The number of vessels calling annually at APSEZL is more than 3000 including Chemical and oil tankers.
The threat of ail spill is much high in Gulf of Kutch and is very oil spill sensitive area. A marine national
park is located in the Southern shore of GOK. There is a popular beach spot on the Northern shore namely
Mandvi. Lastly, as GOK is a closed system, any oil spilled will arrive to the shores.

2.1 Identification of activities and risks
The scenario of the spill are classified under two categories :

e Oil Spill at Mundra Port Multi-Purpose Terminals
e Oil Spill at SPM

The oil spill could occur due to various reasons at any of the APSEZL’'s marine facilities (SPMs, Basins/
berths, anchorage or approach channel) within the new Mundra Port limit. The spills beyond these areas
are not covered in this plan. Both the categories are discussed in detall

Accidental oil spill at Multipurpose terminals/ Basins/ berths, anchorage or approach channel is possible
from overflow of slop tanks, bunker tanks, reception facility and road tankers (generally a low pressure
operation).
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Accidental oil spill at the SPM may be due to hose puncture while unloading, failure of swivel joint of
SPM or Leakage of Crude Oil at PLEM or from the submarine pipeline.

Following risks are being addressed to mitigate incident of oil pollution:

« Connection of hoses with established work instructions for use of blank flanges, drip trays etc.

e Thorough understanding of use of OSD and limitations of vessel surging due to slack mooring ropes in
given weather conditions.

* Monitoring of ships pump room atmosphere, display of fire notices and acknowledging accidental
explosion through the use of IMO ship / shore check list.

» Spillage of F.O. during bunkering operations by using bunkering check list

« Ballast discharge contamination or malfunction of ship’s sea side valves by prohibiting such operations
without written permission of the port.

« Non use of reception facility of the port by ships on cost plus basis.

Operational leakage

Spill due to floating hose failure at SPM: (183 t, at pumping rate of 10000 ¥%h of crude oil for 75
sec): (Spill points - S1 at HMEL SPM & S2 at Mundra SPM)

Crude oil pumping rate from the tanker to the shore tanks will be varying between $a0@md 10000

m?/hr. In the present study, the maximum pumping rate of 108B0imas been considered to assess the

risk on a higher side. The Safety Break Away Coupling in the crude oil transfer hose will be activated
within a few seconds in the event of hose rupture or hose failure. Again for the sake of assessing higher
risk, a response time of 60 sec — 75 sec (worst case scenario) is considered to estimate the amount of oil
that would spill at the SPM. Thus the quantity of crude oil spill has been estimated to be a maximum of
183 tons in the event of hose failure or rupture.

Spill due to rupture of sub-sea crude oil pipeline from SPM to shore tanks: (384 tons of crude oil, at
pumping rate of 20000m%hr for 60 sec): Spill point S3 taken at midpoint of the pipeline from
HMEL SPM to LFP)

Crude oil pumping rate from the tanker will be in the range of 5006r 010000 mYhr. In the present

study, to assess the maximum risk, pumping rate of 10800 has been considered. The minimum wall
thickness of sub-sea crude oil pipeline is 15.6 mm and the maximum thickness is 24 mm. Moreover all
along, 5 inches concrete cladding (weight coating) is provided on the surface of the pipeline. Crude oil
pipelines designed, constructed and laid as per the international norms are safe and leakages are extremely
rare during their designed life. However, a rupture of size 1 cm x 12.7 cm has been assumed for assessing
the quantum of oil spill through sub-sea pipeline.

The maximum manifold pressure will be 12 kgfcamd crude oil will be pumped to the shore tanks
without any boosting device in-between. As the level in the tanker depletes, discharge pressure would also
be reduced. Moreover, with the flow distance the crude oil pressure inside the pipe drops. For the sake of
assessing the amount of oil spill in case of rupture of sub-sea pipeline, an average pressure of 10 kg/cm
and a water column height of 35 m have been considered.

Accordingly the quantity of Crude oil spill has been estimated using the formula given by

Q =GA (2gH)"?

Where,

Q = quantity of spill (n's)
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Cq4 = coefficient of discharge (0.9)
A = Area of rupture (%) (1 cm x 12.7 cm)
H = Net head (m) (6.5 kg/cts 65 m)

This would give a value of 0.04%vf crude oil per sec spilling out of the pipeline through the rupture as
the pump will be in operation.

The availability of solenoid operated hydraulic shutoff valves in the sub-sea pipeline, which will get
activated in less than 15 seconds time as soon as the pressure falls, will limit the amount of oil leaked in
case of pipe rupture and consequent drop inside the pipeline. However 60 sec response time has been
considered for quantification of oil spill. Accordingly the quantity of Crude oil spill has been estimated to

be 2.4 m before the pump discharge valve closes. However, there will be high pressure inside the pipeline
initially and the oil inside the pipeline will start leaking into the waters through the hole as the pressure
inside the pipe line is higher than the outside pressure, even after the valve is closed and pumping is
stopped. Even after the pipeline inside pressure equalises the outside static pressure acting on the rupture,
oil continues to start leaking as the density difference between the oil and water; oil being lighter and LFP
is higher in elevation compared to the pipeline elevation. Two factors need to be considered here; the
specific gravity of the crude oil inside the pipeline is less than 1 whereas the sea water specific gravity is
more than 1. Also depending on the location of the hole/leak, there will always be a static head of sea
water acting on the leak when the oil tries to flow out and sea water trying to flow in to occupy the place
vacated by the leaked oil. Hence all the oil in the pipeline will not leak and there would be an equilibrium
point reached when there would be no more oil leaking from the hole as the sea water pressures effectively
blocks the oil leak. Also, the leak would be attended to within the stipulated time as per the standard
maintenance procedures followed by the organisation. For the purpose of this study and as a worst case
scenario before the leak is repaired by the established maintenance procedures, it is assumed that a
maximum of 5% of the pipeline oil volume would leak and though it would be a continuous leak, this total
quantity is taken to be instantaneous for the purpose of the study.

The pipeline length is approximately 10 km (from SPM to LFP) and the pipeline size is 42" NB. The
pipeline volume works out to be approximately 8662m7622 t.

Hence the total oil leaked due to rupture in sub-sea pipeline will be 2.15 t + 5% of pipeline volume of oll
int (0.05 x 7622 =381 t) which works out to be a maximum of 383.45 t, say 384 t of crude oil.

For the purpose of simulation studies, this spill on the pipeline is assumed to have taken place at the
midway point from HMEL SPM to LFP (designated as spill p&8tin the report) and is taken on the sub-

sea pipeline from HMEL SPM to LFP. As the pipeline from HMEL SPM to LFP and the Mundra SPM to
LFP run very close only one leak point in the pipeline is studied as it gives a representative oil spill study
for the pipeline leakage scenario.

Spill due to collision at SPM: (Spill points S1 & S2)

Crude Oil is received at SPM by ocean tankers having capacity between 90,000-360,000 metric tons.

Crude Oil is pumped to shore tanks through pipeline/s from the SPM. In the present scenario, collision of

the vessel at the SPM or tanker route with another vessel enroute to other terminals can cause partial
damage to the vessels cargo tanks (not more than 3 nos. of cargo tanks) leading to a maximum oil spill of
about 700 tons to 25,000 tons of crude oil. In the present study, the probable quantity of crude oil spill due

collision at SPM is considered as 700 tons at the minimum and as 25,000 tons at the maximum.
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Spill due to collision or grounding in the tanker route: (Spill point S4)

Tankers are expected to call at the SPMs frequently depending upon the demand for the refineries for the
crude oil. These tankers may meet accidents like collision with other vessels or grounding in the vicinity
of the SPM. In case of such accidents, the spillage may vary depending on the size of the tanker and the
extent of damage and number of cargo tanks ruptured etc. In the present study the probable quantity of
spill in the tanker route considered for modelling is 25000 tons at a point which lies on the tanker route to
SPM not exactly within Mundra port limit; but a spill point is taken along the tanker route in the Gulf but
close to the Mundra port limit.

Spills at the berths (applicable to berths at West Basin, South Basin, East Basin, North Basin, LNG
berth and existing cargo berths of Mundra port.)

Oil spills can take place at the berths in the basins during the loading / unloading as well as berthing and
traversing operations. The likely spill scenarios are discussed below:

a) Spills during the navigation of the vessel along the approach channel: (Spill point S7 for

West Basin)
The spill location can be anywhere in the path. One location along the approach path has been selected
for carrying out for model runs.

b) Spills around the jetty (in the maneuvering basin / turning circle): (Spill point S6 for West

Basin and Spill point S10 for South Basin)
This can occur due to tug boat impacting the vessel and grounding of the vessel. One location around
the jetty at the turning circle has been considered for the computational runs

c) Spills at the berths: (Spill point S5 for West Basin, Spill point S9 for South Basin, Spill point
S13 for East Basin, Spill point S14 for North Basin, Spill point S8 for LNG jetty, Spill point
S11 for MMPT 1 and Spill point S12 for MICT / AMCT berth locations)

During the loading/unloading operations spills may take place due to one or more of the following: —

Hose/ loading arm leakage (liquid products handled at the liquid berth), overflow on the vessel deck,
vessel grounding at the jetty, vessel colliding with jetty, fire and explosion on the vessel or at the jetty,
during bunkering operations etc.

Spills along approach Channel / Route

Vessels to the port berths follow the Deep Water route in Gulf of Kutch and Pilot boards at Pilot Boarding
Ground “A” or “B”, subject to tide and the berth allotted to the tanker.

While the risk of grounding is low, it cannot be wholly eliminated; the most likely causes are steering or
propulsion system failure or navigational error, any of which could result in grounding on the channel
margins. Given that the bed of the Gulf is rocky at some places the likelihood of any significant hull
damage cannot be ruled out. In a general case scenario, weld fractures in the forward bunker tanks could
give rise to a release of approximately 10 Tons of diesel oil and in a worst case scenario extensive damage
to the bunker tanks may occur which would cause a spill of 500 to 700 t of FO spill.

Collision

The risk of collision while transiting the channel is negligible given the reason that port authorities use
sophisticated ship tracking and navigational systems as the Gulf traffic has increased. These systems
would ensure that the chances of any collision are remote or non-existent when ships / marine craft
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traverses / transits through the channel. However, even if any collision occurs, it is beyond reasonable
doubt that such an incident would result in the fore part rather than the parallel mid-body of the vessel and
the loss of integrity of hull plating of a cargo tank is most unlikely. A spill quantity of 700 t can be the
maximum in such a scenario.

Berthing Incident

Oil and/ or liguid chemical spill can occur as a result of hull coming in contact with the corners of the jetty
structure during ship berthing or un-berthing maneuvers. Such incidents are generally due to failure of a

vessel's main propulsion or steering systems, loss of control onboard on support tug in attendance or
Master error or wrong judgment.

The potential spill quantities involved depend on the vessel type and the location and extent of the impact
damage; hull damage to a 20000 DWT — 80000 DWT tanker / vessel in way of a forward or aft wing tank,
for example, could give rise to a release of some 500 Tons of product. The potential spill quantity, should
hull plating be ruptured in way of an aft wing diesel oil bunker tank can, historically, be up to 100 Tons.

Tug Impact

There are well-documented incidents where cargo or bunker oil has been released as a result of hull impact
damage by tugs. This can occur when tugs are approaching a vessel underway prior to berthing, or when
coming alongside a moored vessel prior to un-berthing. The potential spill quantities again depend on the

location and extent of the impact damage but can be over 20 tons for Diesel oil and 100 Tons for cargo

(FO) ail. Spills from this cause are considered to be of low likelihood but the risk is acknowledged.

Loading Arms / Flexible hoses

The operation of loading arms / flexible hoses can lead to minor releases of oil. Common sources are vent
valves, swivel joints and hydraulic lines. Such spillage seldom exceeds 0.1 Tons.

Cargo Tank Overflow

Cargo tank overflows can occur on board loading vessels; spills of this nature can be due to
instrumentation failure, tank valve mismanagement or operator error. The spill quantity is a function of the
flow rate and also the number of tanks being loaded at the time of the incident. Some of the oil and/or
chemical will be retained on deck but, in a worst case scenario, up to 3 tons could escape overboard.

Hull Failure

The incidence of oil pollution due to hull failure is low and some 84% of the incidents attributed to this
cause by ITOPF involved spill quantities of less than 7 tons; these spills were caused mainly by minor hull
fractures and weld failures. The potential for more serious incidents with spill quantities in excess of 700
tons must however is acknowledged.

Fire and Explosion

Fires and explosions on board ship represent a safety hazard with the risk of pollution as a secondary
impact. Most tankers engaged for trading will be equipped with inert gas systems. Given the controls,
which are imposed and enforced by APSEZL authorities in respect of the oxygen content of cargo tanks,
the risk of fire and/or explosion in the cargo spaces must be regarded as minimal, insofar as cargo transfer
operations are concerned.

Strict monitoring and control of the main cargo pump room atmosphere will minimize the fire and
explosion risks associated with this space.
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Fires resulting from uncontrolled smoking in the accommodation, unauthorized hot work such as welding,
and engine room fires can spread rapidly if not dealt with swiftly and can give rise to incidents of a very
serious nature.

While the likelihood of fire or explosion occurring on board vessels berthed at the Mundra port berths is
low, the risk is nevertheless acknowledged. Such an incident could give rise to a spillage of 700 tons or
more.

Bunkering — spillage of fuel olil

Bunkering at the port may sometimes give rise to spills due to hose failure and / or bunker tank overflow
etc. in spite of the strict regulatory supervision of the port operations. These spills could be as small as a
few kgs to a maximum of 500 t of FO.

As can be seen from the spill scenarios mentioned above, the spills range from extremely negligible
gquantities to enormous quantities in rare catastrophic events. The simulation of oil spills does not vary
significantly in various scenarios except for the magnitude of impact zone and the quantity involved in
such impacts. Though the software is intended to be used for specific scenarios so as to get the trajectory
and other weathering information; in this study, a few hypothetical scenarios have been simulated and
computations carried out considering the worst-case scenarios of oil spills at the different likely locations
in the domain.

Based on the above deliberations, the following scenarios for computations have been selected for carrying
out modeling studies for the oil spill trajectory and weathering processes.

Computational Scenarios:

Pre- Monsoon | Post
Spill Locations monsoon | (July) monsoon
(Jan) (Nov)

SPM

Crude oil spill of 183 t at the pumping rate of 10008hm
(for 75 sec release) at the SPMs (due to Hose failure)

Spill points:S1 andS2 = " .
During spring and neap tide conditions (tide conditions | PF
and PE)

Instantaneous crude oil spill of 700t at the SPMs
Spill points:S1andS2

Instantaneous crude oil spill of 25000t at the SPMs -- 5pill

points:S1 andS2 ) :
Pipeline Leakage
Crude oil spill of 384 t at the pumping rate of 10008hm
(for 60 sec release) along the pipeline corridor at a sglect . .
(midway) point of subsea pipeline in the pipeline routes. --
Spill point: S3
Tanker route
Instantaneous crude oil spill of 25000t along the tanker
route at select location. = . .
Spill point: S4
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West Basin (berths)

100 tons (due to Berthing incident/ collision) at the West

Basin berths (FO) = . .
Spill point: S5

50 Tons (due to Berthing incident/ collision (diesel |oil

tanks) at the West Basin berths (HSD) = . .
Spill point: S5

700 Tons due to Hull Failure / Fire / Explosion (FO) at [the
berths -- Spill point: S5

In the maneuvering basin:
0 20 Tons of HSD oil due to Tug Impact (HSD)

0 100 Tons of FO due to Tug Impact . ) :
Spill point: S6
Along the vessel route at one location: Instantaneous oll
spill of 700t along the tanker route at a select location.(FO): = . .
Spill point: S7
LNG Berth
100 tons (due to Berthing incident/ collision) at the LNG
berth (FO) -- = " .
Spill point: S8
50 Tons (due to Berthing incident/ collision (diesel |oil
tanks)) at the LNG berth (HSD) — . . .
Spill point: S8

700 Tons due to Hull Failure / Fire / Explosion (FO) at [the
berth-- Spill point: S8

South Basin (Berths)

100 tons (due to Berthing incident/ collision) at the Squth
Basin berths (FO) -- = " .
Spill point: S9

50 Tons (due to Berthing incident/ collision (diesel |oil
tanks) at the South Basin berths(HSD) — Spill pdi$t:

700 Tons due to Hull Failure / Fire / Explosion (FO) at [the
berth -- Spill point: S9

At the turning circle:
0 20 Tons of HSD oil due to Tug Impact

0 100 Tons of FO due to Tug Impact - ) ’

Spill point: S10

At the existing MMPT 1 Berth:

: Spill Point S11

100 tons (due to Berthing incident/ collision) at the

berth(FO) -- = " .

Spill point: S11

50 Tons (due to Berthing incident/ collision (diesel |oil

tanks)) at the berth (HSD) — = " .

Spill point: S11

700 Tons due to Hull Failure / Fire / Explosion (FO) at the . .

berth
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At the existing MICT / AMCT Berths:
: Spill point S12
100 tons (due to Berthing incident/ collision) at the (FO)
Spill pointS12
700 Tons due to Hull Failure / Fire / Explosion (FO) at [the
berth - Spill pointS12
At the East Basin:
Spill point S13
100 tons (due to Berthing incident/ collision) at the East
Basin berth (FO) - = " .
Spill pointS13
At the North Basin:
Spill point S14
100 tons (due to Berthing incident/ collision) at the Narth
Basin berth (FO) - = " .
Spill pointS14

2.2 Types of ol likely to be spilled

Mundra Port mainly deals with Vegetable oils, Furnace oil, Naphtha, Methanol, High Speed Diesel, Super
Kerosene Oil and other light oils at its Multi-Purpose terminal. The vessels calling at the port (or the
designated anchorage areas) may spill fuel, diesel or a minimal quantity of lubricating oils. The SPM is
being used to discharge crude oils from tankers.

At Berths:
* Vegetable ails,
» Furnace oil,
* Naphtha,
* Methanol,
e High Speed Diesel,
e Super Kerosene QOil,
e Carbon Black Feed Stock (CBFS),
« Motor Spirit,
e Other light oils

At SPM:
* Crude olil

At anchorages or within port limits:
* Fuel oll,
* Diesel all,
* Minimal quantity of lubricating oil.

2.3 Probable fate of spilled oil
APSEZL is all weather, commercial port with geographical and hydrological advantages on the West

Coast of India, in the Gulf of Kutch. Tidal range is between +0.37 m during Neaps and + 6.40 m during
springs. Tidal streams flow 078 250 at an average rate of 3 kts and 4-5 kts during spring tides.
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It has been observed from the modeling study that during pre-monsoon season, the spills occurring at
the APSEZL marine facilities move towards the southern / southwestern part of the Gulf of Kutch
nearer to the facilities depending on tide phase.

The spills taking place at the APSEZL marine facilities move towards northern coast of Gulf of Kutch
during monsoon season and affect the coast near Mundra, Kandla etc.

During post - monsoon season, the spills taking place at the APSEZL marine facilities move towards
south / southwest and affect the islands /coast on southern side of the Gulf of Kutch.

The surface or subsurface oil spill consists of slick floating on the water surface, which partially dissolves
in the water and partially evaporates into the atmosphere. There is a continuous exchange between the
suspended and surface oil (floating oil). The assumption made in deriving the governing equations is that
the thickness of the oil layer is negligible in comparison with the water depth.

In addition to the location, size and physico-chemical properties of the spill, other major factors affect the
fate of the oil slick are governed by complex interrelated transport (turbulence) and weathering processes
(evaporation, emulsification and dissolution). The spilled oil spreads and moves by the forces of winds and
currents. A small portion of hydrocarbons begin to go into solution in the underlying water column, but
most of the oil is lost through evaporation into the atmosphere. In the present model, all these processes are
considered in the transport of Oil Slick.

Out of the above mentioned oils the vegetable or light oils do not pose any significant threat to the
environment.

The spilled ‘persistent’ crude oil (or fuel oil) undergoes a number of physical and chemical changes known
as “weathering”. The major weathering processes are spreading, evaporation, dispersion, emulsification,
dissolution, oxidation sedimentation and biodegradation.

The term persistent is used to describe those oils which, because of their chemical composition,
are usually slow to dissipate naturally when spilled into the marine environment and are therefore
likely to spread and require cleaning up. Non-persistent oils tend to evaporate quickly when
spilled and do not require cleaning up. Neither persistence nor non-persistence is defined in the
Conventions. However, under guidelines developed by the 1971 Fund, an oil is considered non-
persistent if at the time of shipment at least 50% of the hydrocarbon fractions, by volume, distill at
a temperature of 340°C (645°F), and at least 95% of the hydrocarbon fractions, by volume, distill
at a temperature of 370°C (700°F) when tested in accordance with the American Society for
Testing and Materials Method D86/78 or any subsequent revision thereof.”

a) Spreading is one of the most significant processes during early stages of a spill is initially due to
gravity. The oil spreads as a coherent slick and the rate is influenced by its activity. After a few
hours, the slick begins to break-up and after this stage, spreading is primarily due to turbulence.
Wind and wave actions also tend to fragment the slick, breaking it up into islands and windrows.

b) Evaporation: The rate and extent of evaporation depends primarily on the volatility of the oil. In
general, oil components with a boiling point below 200 D C evaporate within 4 to 16 hours in
tropical conditions. Spills of refined products such as kerosene and gasoline evaporate completely
and light crude lose up to 40 % of its volume within a few hours. In contrast, heavy crude and fuel
oils undergo little evaporation.

c) Dispersion Waves and turbulence act on the slick to produce droplets of oil of different sizes.
Small droplets remain in suspension while the larges ones rise to the surface. The rate of
dispersion mainly depends on the nature of the oil and the sea state. Oils which remain fluid can
spread unhindered by other weathering processes can disperse completely in moderate sea
conditions within a few days. Viscous oils tend to form thick lenses on the water surface with slow
tendency to disperse, which can persist for several weeks.
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d) Emulsification: Several oils have tendency to absorb water to form water-in-oil emulsions thereby
increasing the volumes of the emulsified mass by a factor of 3 to 4. The arte at which the oil is
emulsified is largely a function of sea state though viscous oils absorb water slowly. In turbulent
sea conditions, low viscosity oils can incorporate as high as 80 % water by volume within 2 to 3
hours.

e) Dissolution: The heavy components of crude oil are virtually insoluble in sea water while lighter
compounds are slightly soluble. Hence levels of dissolved PHc rarely exceed 1 mg/l following a
spill. Therefore, dissolution, does not make a significant contribution to the removal of oil from
the sea surface.

f) Sedimentation Very few oils are sufficiently heavy to sink in sea water. However, the weathered
residue gets mixed up with the suspended substances in water and may sink. This process becomes
significant when water-in-oil emulsions attain specific gravity near to one and therefore need very
little suspended substances to exceed the specific gravity of sea water (1.025).

g) Oxidation: Hydrocarbon molecules react with oxygen and either breaks down into soluble
products or combine to form persistent tars. Many of these oxidation reactions are promoted by
sunlight and their effect on overall dissipation is minor in relation to other weathering processes.

h) Biodegradation: Sea water contains a range of marine bacteria, moulds and yeasts which can use
oil as source of carbon and energy. The main factors affecting the rate of biodegradation are
temperature and the availability of oxygen and nutrient, principally compounds of nitrogen and
phosphorous. Each type of micro-organism tends to degrade a specific group of hydrocarbons and
whilst a range of bacteria exists between them which are capable of degrading most of the wide
variety of compounds in crude oil, some components are resistant to attack.

Because the micro-organisms live in sea water, biodegradation can only take place at an oil/water
interface. At sea, the creation of oil droplets, either through natural or chemical dispersion,
increases the interfacial area available for biological activity and so enhances degradation.

The processes of spreading, evaporation, dispersion, emulsification and dissolution are most
important during the early stages of a spill whilst oxidation, sedimentation and biodegradation are
long-term processes, which determine the ultimate fate of oil. Fig.3.1 shows schematic diagram of
weathering processes with time.

HOUR DAY WEEK MONTH YEAR

EVAPORATION —

DISPERSION
BIODEGRADATION

DISSOLUTION -
OXIDATION

EMULSIFICATION
SEDIMENTATION

SPREADING
Schematic diagram of weathering processes with time
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It should be appreciated that throughout the lifetime of an oil slick, it continues to drift on the sea surface,
independent of these processes. The actual mechanism governing movement is complex but experience
shows that oil drift can be predicted by taking into account wind-induced effects and surface water
currents. These can be calculated using mathematical modeling to determine the oil spill trajectory. The
wind-induced effect is normally taken as 1-3% of the wind velocity, and the current effect as 110% of the
current velocity. Reliable prediction of slick movement is clearly dependent upon the availability of good
wind, tide and current data.

An understanding of the way in which weathering processes interact is important in forecasting their
combined effect in changing the characteristics of different oils and the lifetime of slicks at sea. In order to
predict such interactions, numerical models have been developed, based on theoretical and empirical
considerations.

Accidental oil spills as indicated in ‘Oil Spill Scenario’ in section 2.1 of this plan might occur in the area
of SPM. On the basis of the data modeled, the results indicate that

a) about 38 % of hydrocarbons are lost by evaporation, 2.8 % by emulsification and 0.75 % by
dissolution within 5 hours;

b) the quantum of dissolved oil increases up to initial 5 hours and thereafter decreases as lighter
(more soluble) hydrocarbons evaporate;

c) after 50 hour, no oil dissolves;

d) the trend of emulsified oil is similar to that of evaporated oil but emulsification occurs at a slow
rate;

e) the radius of oil slicks increases to nearly 1400 m at the end of 148 hours; and

f) the maximum PHc concentration in water is about@

The spill trajectories clearly reveal the dominance of wind in deciding the location of landfall of the
weathered oil. Thus during June-August, the spill will be preferentially transported in the north east
direction under the influence of south west winds while during October-November, and possible up-to
February, the oil will be predominantly carried to the southern shore. It is also evident that under the
influence of the southwest winds, the oil will be deposited on the northern shore within 60 hours, while it
might take about 80 hours to reach the southern shore during north east winds.

2.4 Development of oil spill scenarios including worst case discharge
The scenario of the spill are classified under two categories:

1. Oil Spill at Mundra Port Multi-Purpose Terminals/ Basins
2. Oil Spill at SPM

Oil Spill at Mundra Port Multi-Purpose Terminals/ Basins

a) Leak during cargo transfer operations Minor (250 liters)

This can occur at the start of cargo operations, during operation due to leakage in pipes, expansion
joints, and at the time of disconnection of hose at manifold. However, such instances are remote
on implementation of International Safety Management by Ships and Quality Management
systems by Port.
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b) Slop tank / bunker tank overflow at, Jetty / Ship Minor (250 - 1000 Itrs.)
This source of pollution is purely of an accidental nature. The ship is expected to be ship shape
with good trained crew and this has been emphasized to the Master of the vessel at the time of
cargo transfer / bunkering. Based on a rate of 20 cbm/hr. and reaction time of 1 min, and hose
content of 150 ltrs., likely spill is only 250 litres. A ship shore check list for cargo operations and
bunkering is employed. A joint declaration is made by Marine Staff and Chief Officer / Master and
enforced by Marine Manager. This results in good ship / shore co-ordination.
c) Spill during berthing (tug impact) Moderate (3000 liters)
Accidental contact with tugs or another marine structure is a possibility but quantum is not going
to be significant because of Fendering system employed and training given to tug crews. Also with
concept of double hull tanker the entire cargo compartments are protected by another hull, thus
cargo spillage due to impact of tug is remote.
d) Grounding / Hull Damage :
APSEZL operates dry cargo & liquid cargo berths. Tankers mainly carry Furnace oil, Naphtha,
Methanol, High Speed Diesel, Super Kerosene Oil and Vegetable oil. Oil transfer operations at the
jetty are supervised by Liquid terminal staff. Manifold area has receptacle facilities to prevent
accidental spills at connection / disconnection time. Berthing is done under controlled conditions
and spill due to contact damage to underwater oil tanks is very remote. Radio officer controls
movement of vessels in and around the berth and traffic presently is insignificant to pose any
collision damage risk. Under water sea bed characteristic is soft sand. The berth area of about 500
m is surveyed monthly for any changes and underwater obstructions; hence grounding resulting
into oil spill is very remote.
Oil Spill at SPM
a) Hose Puncture while unloading:
In such an event, crude oil, about 10670 Kgs may spill onto water. On spillage the oil slick will be
carried away at a distant location depending upon water current and wind direction. The trained
crew of the maintenance vessel patrolling the area during unloading, would control the oil slick
movement by using booms and subsequently, the oil will be collected by the skimmer.
b) Failure of Swivel joint of SPM:
In this event about 17780 Kgs of crude oil may spill onto water. In this case the leakage may be
detected visually by the personnel monitoring the operation from the ship tanker or by the
detectors provided on the SPM.
c) Leakage of Crude oil at PLEM or from the submarine pipeline:
This case will occur at least 20 m below the water surface, oil being lighter than water will travel
upward and float on to water. By the time oil water reaches the sea water surface, the oil droplets
may start undergoing “weathering process” and it may form emulsion along with water.
d) Ship Collision Frequency :
Based on the statistical data and its analysis carried out by National Institute of Oceanography, the
probability of this type of accident is about one in every seven years for the traffic projection and
hence, this case is ignored.
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€) Ship Grounding Frequency :

Based on the statistical data and its analysis carried out by National Institute of Oceanography, the

probability of this type of accident is about one in eleven years for the traffic projection and hence,

his case is also ignored. Also with concept of double hull tanker the entire cargo compartments are
protected by another hull, thus cargo spillage due to grounding is remote.

2.5 Shoreline sensitivity mapping

Gulf of Kutch is a typical semi-enclosed basin where the tidal forces interact with the open ocean
waters of the sea, across its western open boundary at Okha. The currents of the region are tidal-driven
and the water column is vertically well mixed. These features make the numerical modeling task
easier, as a 2-D hydrodynamic model is sufficient to accurately reproduce the tides and currents for the
study region in the Gulf of Kutch at Mundra.

The model domain of longitudes of 68° 50’ 56.7” E and ZD 36.9” E and the latitudes of 22°14’ 58.8”

N and 23° 01’ 49.1"” N is selected for carrying out sensitivity analysis and predicting the fate and transport
of oil spill that may take place at APSEZL’'s SPMs, Basins, berths and tanker route near Mundra coast in
Gulf of Kutch.

The bottom roughness in the Gulf of Kutch varies due to the variation of bed sediment grain sizes. The bed
consists of various sizes of clay, sand, silt and rocky soils. In the present study a uniform Manning’s
roughness coefficient has been used for numerical runs of hydrodynamic processes. The filled contours of
Chezy's roughness coefficient are shown in Fig. A.1.4. The same roughness coefficient has been used to
predict tides and tidal velocities in the Mundra area for prediction of oil spill trajectory.

The interpolated Chezy’s coefficient calculated based on Manning’s roughness and total water depth is
shown in Fig.Al.4. The sensitivity analysis has been carried out with various Manning’s value, which is
the combined effect ofsglsediment size and bed configuration, to calibrate the model with respect to the
tide data of March and October 1994, at Sikka. The computational runs were continued with various sets
of various bed roughness values till computed and measured tide levels are within the acceptable limit.
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Fig.A1.4 Chezy's coefficient

For Shoreline sensitivity mapping refer Volume 2 (Annexure-V, VI and VII) of Oil Spill Risk Assessment.
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2.6 Shoreline resources, priorities for protection

The SPMs and the Marine facilities (Existing Berths, South Basin, West Basin, North Basin, East
Basin and LNG Berth etc.) are located in the Northern side of Gulf of Kutch at Mundra. VLCCs bring
Crude oil and unload at the two SPMs which are connected to the Shore tanks by means of Submarine
pipelines. The Crude unloaded at these SPMs is pumped through Submarine pipeline to Shore tank
farm area.

Various Marine craft / solid cargo/ liquid cargo vessels traverse through the Gulf waters to berth at the
various Terminals / Berths located in the new Mundra port limit. The general layout of the various
facilities like SPMs, terminals etc. within the Mundra port limit area are shown in Fig.1.1 to Fig.1.4 in
chapter 1. There is a probability of spillage at SPMs, along the sub-sea pipelines and tanker route
during unloading operations and transportation. Apart from these operations at the SPMs, loading /
unloading operations at the different berths of the Mundra port — South Basin, West Basin, North
Basin, East Basin, LNG jetty and existing berths also may give raise to accidental spills at the berth
locations. The spills at these locations may affect the shore and other facilities along the coast of Gulf
of Kutch. The coast of Mundra has tidal flats, sand bars and not much in the way of mangroves. The
mangroves, Marine Park / Marine Sanctuary etc. are on the Southern side of Gulf of Kutch. As it was
observed that the spills occurring at the various locations of the APSEZL Marine facilities may reach
the Coast on the Northern side as well as on the Southern side of the Gulf depending upon the season,
there is a need to protect the environment in the event of an oil spill at any of the APSEZL Marine
facilities.

Shoreline Resources available with APSEZL, Mundra for deployment during shoreline cleanup/
emergent situation:

Item Quantity

Qil Spill Dispersants 40250 liters

Absorbent pads 1000

Portable dispersant storage tank: 1000 ltr capacity 1 no.

Portable pumps 2 nos.

Qil discharge hose, 37,2 x 10 m 1 set

Rachet belt (Eco make) 10 nos.

Tool box (Eco) 6 nos.

Tanker Trucks 04 nos.

Mini Vacuum Pump (30 m3/ hr) 02 nos.

Slurry Pump (60 m3 / hr) 01 no.
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Fig.1.1 :General Arrangement of the marine facilities at Mundra port showing the VLCC
route and facilities within the new Mundra port limit considered for carrying out the oil spill
risk assessment studies.
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Figl.2: Zoomed up portion of the South Basin showing the berths, turning circle, LNG jetty and
existing berths as well as SPMs.
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Fig.1.3 Zoomed up portion of the West Basin showing the berth locations and the approach
channel for the vessels
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Fig.1.4 Zoomed up portion showing the East Basin & North Basin
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M arine resources in Gulf of Kutch
Phytoplankton

Phytoplanktons are vast array of minute and microscopic plants passively drifting in natural waters and
mostly confined to the illuminated zone. In an ecosystem these organisms constitute primary producers
forming the first link in the food chain. Phytoplankton long has been used as indicators of water quality.
Some species flourish in highly eutrophic waters while others are very sensitive to organic and/or
chemical wastes. Some species develop noxious blooms, sometimes creating offensive tastes and odours
or anoxic or toxic conditions resulting in animal death or human illness. Because of their short life cycles,
plankton responds quickly to environmental changes. Hence their standing crop in terms of biomass, cell
counts and species compaosition are more likely to indicate the quality of the water mass in which they are
found. Generally, phytoplankton standing crop is studied in terms of biomass by estimating chlorophyll
and primary productivity, while in terms of population by counting total number of cells and their generic
composition. When under stress or at the end of their life cycle, chlorophyll in phytoplankton decomposes
to phaeophytin as one of the major products.

Phytopigments

During April 2010, the phytoplankton pigments viz. chlorophyll a (1.7 — 2.4 mg/m3; av 1.9 mg/m3) and
phaeophytin (0.3 — 1.2 mg/m3; av 0.7 mg/m3) varied considerably. In October 2010, chlorophyll a ranged
from 2.0 — 4.2 mg/m3 (av 3.1 mg/m3) and phaeophytin from 0.7 - 1.1 mg/m3 (av 0.7 mg/m3) (Tables 8.1
and 8.2). The average concentration (mg/m3) of chlorophyll a off Vadinar during different sampling
events (2010) is listed in Table 8.1:

Table 8.1: Average chlorophyll a (mg/m3) off Vadinar (April 2010 to October 2010)

Area Pathfinder Nearshore ESSAR |IOC | ESSAR | Salaya | Gulf
DP SPM | SPM Creek

April 2010 | 2.4 2.1 1.9 14 2.0 2.0 1.7

Oct 2010 2.1 4.2 2.8 4.1 2.0 - 3.7

The values of phaeophytin during the present monitoring period are given in Tables 8.2, while, the average
concentrations (mg/m3) between different sampling events (April 2010 and October 2010) are listed in
Table 8.2.

Table 8.2: Average phaeophytin (mg/ri) off Vadinar (April 2010 to October 2010)

Month Pathfinder | Nearshore | ESSAR DP IOC | Essar | Salaya | Gulf
SPM | SPM Creek

April
2010 1.2 0.6 0.8 0.3 0.6 0.8 0.6
Oct
5010 11 0.9 11 0.9 0.7 - 0.8

Phytoplankton population

As is generally the case with Coastal waters, the phytoplankton population density (68-337;rex10

186 no x 1&1) and generic diversity (11-30 no; av 18 no) varied over a wide range and in a random
manner during April 2010 (Table 8.3). In October 2010 the phytoplankton population density ranged from
100-789.6 nox1¥l (av 329.4 no x 1¥l) and generic diversity ranged from 12-25 no (av 19 no) (Table
8.4) off Vadinar.
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Table 8.3: Average phytoplankton population density (no x 1) and total genera (no) off Vadinar
(April 2010 to October 2010)

Pathfinder Nearshore ESSAR DP IOC SPM
Month | Cell count g-g?]t:rla Cell count g-(l;?]?rla Cell count g-(l;?]?rla Cell count g-g?]t:rla
(nox1071) (n0) (nox101) (o) (nox101) (o) (nox101) (n0)
Apr-10 | 216.2 19 200.5 17 192.7 15 127.7 18
Oct
2010 | 203.1 19 446.6 20 323.6 23 360.4 18
Essar SPM | Salaya Creek | Gulf
Month | Cell count | Total Cell count | Total Cell count Total genera
(nox10¥l) | genera (no.)| (nox10G%l) | genera (no.)| (nox10%1) (no.)
Apr-10 124 16 198.5 18 211 15
Oct
2010 260 16 - - 487.6 14

The above results indicated wide temporal and spatial fluctuations in the standing stock of phytoplankton
between April 2010 and October 2010 off Vadinar. In general, the coastal waters revealed high average
cell counts during October 2010 as compared to previous data. The generic diversity of phytoplankton
during April 2010 widely varied with the dominance of genera such as Nitzschia (17.7%), Guinardia
(16.7%), Skeletonema (9.1%), Thalassiosira (7.4%), Hemiaulus (7.2%), Navicula (6.1%), Rhizosolenia
(4.5%), Biddulphia (3.4%) and Leptocylindrus (3.4%). In October 2010, the dominant phytoplankton
genera were Leptocylindrus (57.6%), Guinardia (13.9%), Nitzschia (8.1%) and Chaetoceros (7.2%)

Mangroves

According to one estimate the dense mangrove cover of Narara Bet is spread over an area®oTBe5 km
mangrove area has increased in recent years due to extensive plantations made by the Forest Department.
Mangrove cover and mudflat areas {knin Jamnagar, Lalpur, Khambalia and Kalyanpur Talukas
estimated based on satellite data are given in Table 8.4 below:

Table 8.4: Mangrove areas (krf) along Jamnagar coast

Taluka Mangroves Mangroves Tidal
(Dense) (Sparse) mudflats

Jamnagar 12.03 23.91 83.53

Lalpur 1.96 3.95 50.50

Khambalia 3.86 11.48 101.94

Kalyanpur 0.04 0.01 0.78
*Singh H.S., 2000. Mangrove in Gujarat, GEER foundation
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Mangroves at Vadinar

The intertidal expanse in the vicinity of Dargah ranged in 1 — 1.2 km. Lower intertidal zone was muddy
with dense algal growth. The mid and upper intertidal zone sustained mangrove vegetation of ~ 500 m
width. The zone around HTL was dominated by a sandy beach with ~ 5 m width and a narrow beam at the
backshore. The distribution of mangroves at Vadinar during the present monitoring (April 2010) is given
in Table 8.5 below:

Table 8.5: Distribution of mangroves at Vadinar (Dargah - North side)

L ocation Species | % FQ | Density | Height | DBH Seedling
(m) (cm) (no/m?)

D1 22 26’42.6"N A. marina | 100 Sep-67 05-3% <2.6-6 0-2
69° 42’ 07.8"E -38

D2 2226’ 50.5"N A. marina | 40 0-5 05-15 <25-4( 0-1
69° 41’ 52.9"E -2

Vadinar (Dargah - south side; afforested area)

D3 2226’ 30.8"N A. marina | 100 (20-75)| 1.0-23 <15-5/ 0-15
69° 42’ 05.6"E -50

As evident from above data, the stand density.nfarinaat two locations (D1 and D2) along North-east

of Vadinar Dargah varied from nil to 67 plants/10dwith higher density of plants noticed at location D1.
Frequency of occurrence ranged from 40 - 100% in the mid and upper intertidal zones. The height varied
from 0.5 to 3.5 m. Mostly the plants were dwarf (av 1 m) with occasional tall plants of 3.5 m. Diameter at
Breadth Height (DBH) varied from <2.5 to 6 cm. The seedling density was poor and varied from 0 - 2
no/nf. The mid intertidal segment was the popular feeding site for flocks of flamingos.

The upper intertidal expanse along South-west of Vadinar Dargah (D3) showed good growth of afforested
mangroves (Table 8.5). The density of mangroves ranged from 20 - 75 plant$/4@8 an average of

50 plants/100 f The plant height varied from 1.0 to 2.3 m and the DBH ranged from <1.5 to 5 cm. The
seedling density was low (0-15 ndjmhowever, better than that noticed along North-east of Vadinar -
Dargah (D1 & D2). Present results are comparable with earlier monitoring studies (2007 - 2009).

Mangroves at Narara

The intertidal expanse along the IOCL pipeline corridor varied from 2000 - 2200 m. The mangroves
vegetation from upper intertidal region was observed to be healthy, dominatechéaynaon both sides

of the pipeline corridor. Four locations (N1 to N4) were selected for monitoring of mangroves at Narara as
detailed in below given Table 7.6.
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Table 8.6: Distribution of mangroves at Narara

L ocation Species % FQ | Density | Height | DBH Seedling
(m) (cm) | (no/m?)
N1 | 2227 56.8"N | A.marina 100 20-45 2-3 3-8 0-85
69 43 43.2"E (38)
C.tagal 10 0.7* - - -
R.mucronata | 5 0.2* - - -
N2 | 2227'59.1"N | A.marina 100 60-90 2-4 25-12 | 0-7
6943 21.3"E (85)
N3 | 2228 03.5"N | A.marina 100 28-85 0.5-2.,5 | <15-7 | 0-55
69 43’ 27.4"E | R mucronata | 3 (50) - - -
N4 | 2228 07.2"N | A.marina 100 30-130 | 0.5-3.5 | <2.0- | 0-10
69 43’ 24.6"E (80) 3.5
* no/500 M

As can be noticed in the above table, the plant densify.rofirinavaried from 20 - 130 plants/100°m

with a frequency of occurrence of 100% at Narara. The specieSdikeps tagal(7 plants/500 i) and
Rhizophora mucronat$2 plants/500 m- 3 plants/100 R) were rarely noticed. The locations N2 (85
plants/100 rf) and N4 (80 plants/1003nrevealed better average density?aiarinaas compared to the

rest. The height oA.marinavaried from 0.5 to 4 m with N2 and N4 locations indicating better plant
height than the rest. The DBH varied from <1.5 to 12 cm at the monitoring locations. The seedling
density ranged from 0 - 85 ndfwith N1 and N3 locations sustained better seedling density than the rest.
Few new plants (30 - 45 cm in height) ©ftagal and R.mucronatawere noticed at the EOL pipeline
corridor during the present monitoring.

Sand dune vegetation

The narrow beach of ~ 5 m width around HTL along Narara Bet is marked with berm of ~ 1.5-2 m width,
followed by back shore sandy zone. Occasional shrulsaldornia brachiataand Suaeda maritimare

observed on the backshore sandy zone. The sand dune flora is more predominant on berm and immediate
back shore zone of ~5 m width. Sand dune flora is represented by seven speClesssi;sp, Cyperus
arenarius, Launea sp, Suaeda maritima, Salicornia brachiataidentified Poaceae member and
unidentifiedFabaceaamember.

Seaweeds and Seagrasses

Seaweeds, which are known as a source of food, fodder and manure, are mostly found attached to various
substrata like sandy, muddy and coralline sediments as well as rocky areas and play a significant role in
enriching the sea by adding dissolved organic matter, nutrients and detritus besides serving as nursery
areas for the larvae and juveniles of innumerable marine organisms. Some green Seaweeds are edible, red
algae are the important source of agar and some of the brown algae are used for manufacturing algin and
alginic acid. Seaweeds are also used to produce some bioactive compounds.

The algal zone of Narara Bet is confined to 1.2-2.5 km width. A total of 62 species of algae and 3 species
of sea grasses are recorded from this region. Among thergbya Caulerpa Cladophora Ulva,
Cystoceira Dictyota Hydroclathrus Pading Sargassum Acanthopora Amphirog Champia
Centraceros,Gracilaria, Hypneaand Polysiphoniawere common with the dominance Badina and
Gracilaria at the lower reef flat. The open mudflats of Narara Bet are dominated by algae like
EnteromorphaUlva, Lyngbyaand Polysiphonia while, the upper sandy shore and mangrove areas are
associated witlenteromorphaandUIva. Seagrasses such ldalophila ovataandHalodule uninervisare
common in patches on sandy regions of the reef, whiddophila beccarii occasionally occurred on
mudflats along the tidal channels.
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Open mudflats near Dargah and Narara pipeline corridor supported growth of twelve marine algae
dominated by Enteromorpha spp (Table 8.7). The biomass of Enteromorpha estimated at ~ 4 kg/m2.

Table 8.7: Marine algal flora along Narara/Vadinar

Sr. No. : %

Species FO* ES*
1 Enteromorpha clathrata 100 D
2 Enteromorpha intestinalis | 100 D
3 Caulerpa racemosa 50 C
4 Ulva fasciata 100 D
5 Ulva lactuta 100 D
6 Ulva reticulate 90 D
7 Codium elongatum 30 O
8 Sargassum ilicifolium 45 C
9 Sargassum tenerimmum 60 CD
10 Gracilaria corticata 55 C
11 Gracillaria verrucosa 85 C
12 Polysiphonia platycarpa 20 O

*%FO: Percentage Frequency Occurrence, ES: Ecological Status, D: Dominant (% FO = 80-100), CD:
Co-dominant (% FO = 60-79), C: Common (% FO = 40-59), O: Occasional (% FO = 20-39).

The intertidal zone of Kalubhar Tapu harbours 47 species of marine algae and three species of seagrasses.
The reef areas of this island are dominatedDimtyota, Gracilaria, Pading Hydroclathrus Ulva and

Hypnea The open mudflats and sandy areas at the upper intertidal are prefeEnmeigimymorphaUlva,
Lyngbyaand Polysiphonia The sandy region of the reef flat supported seagrassesidikgphila and

Halodule.

Zooplankton

The zooplankton standing stock in terms of biomass and population density during April 2010 (Table 8.8)
varied from 0.2 to 121.2 ml/10Gnfav 3.3 ml/100r) and 2.2-722.7 x £0L00NT (av 39 x 1&/100nT),
respectively while during October 2010 the zooplankton biomass and abundance ranged from 0.2 to 12.0
ml/100n? (av 3.5 ml/100r) and 2.5-157.8 x FALOONT (av 48.4 x 18/100nT) respectively suggesting
normal secondary production off Vadinar during the monitoring period.

The average zooplankton biomass (ml/1&Qmopulation density (nox#a00n?) and total groups (no)
off Vadinar during the monitoring period varied in accordance with the data presented in Table 8.8.

Table 8.8: Average values of zooplankton (A) biomass (ml/108m(B) Population density
(nox10%100nT) and (c) total groups (no) off Vadinar (April 2010 — October 2010)

Area Pathfinder Nearshore ESSAR |IOC | Essar | Salaya | Gulf
DP SPM | SPM Creek
April A |83 1.1 1.1 0.9 14 2.5 3.5
2010 B | 89.9 24.6 14.4 22.7 12.7 20.4 37.4
C |17 15 12 16 13 16 17
Oct A |4 3.9 1.5 3 5.7 - 2.1
2010 B | 574 55.9 23.5 30.5| 83.1 - 32.8
C |13 11 10 10 9 - 7
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The overall zooplankton standing stock was low and highly variable off Vadinar which could be due to
high patchiness and seasonal variability in their distribution apart from high grazing pressure at higher
trophic levels.

During April 2010, 24 faunal groups were identified in the coastal waters off Vadinar during the
monitoring period while 17 faunal groups were present in the samples of October 2010. The most common
faunal groups were copepods (40.5%), decapod larvae (19%), gastropods (22.5%), lamellibranchs
(10.7%), and foraminiferans (2.1%) in April 2010. In addition to the above, groups like chaetognaths,
siphonophored,ucifer sp, polychaetes, ctenophores, medusae, amphipods, ostracods, mysids, heteropods,
isopods, stomatopod larvae, appendicularians and fish larvae were also frequently noticed but in less
numbers during April 2010. During October 2010, the dominant groups were copepods (93.6%) and
decapod larvae (4.8%). In general, the coastal waters off Vadinar revealed a moderate production of
zooplankton associated with random fluctuations and seasonal changes.

Macro benthos

The organisms inhabiting the sediment are referred as benthos. Depending upon their size, benthic animals
are divided into three categories, macrofauna, microfauna and meiofauna and macrofauna. Benthic
community responses to environmental perturbations are useful in assessing the impact of anthropogenic
perturbations on environmental quality. Macrobenthic organisms which are considered for the present
study are animals with body size larger than 0.5 mm. The presence of benthic species in a given
assemblage and its population density depend on numerous factors, both biotic and abiotic.

Intertidal macrofauna

During April 2010, Intertidal macrofauna was studied along 5 transects viz. 1 transect (Transect |) at
Kalubhar Island and 4 transects at Narara Bet. Several locations were sampled along each transect between
the HTL and the LTL viz; High Water (HW), Mid Water (MW) and Low Water (LW). The intertidal
macrofaunal standing stock in terms of population density (50-780CF,nevn2292 no/ff) and biomass

(0.1-37.2 g/rfy wet wt, av. 9.2 g/f wet wt) varied widely During the post monsoon, only the first three
transects were sampled. In October 2010, the intertidal macrofaunal standing stock in terms of population
density ranged from 0-3625 ndifav 1185 no/rf) and biomass from 0-67.8 ¢ffmvet wt (av. 14.6 g/f)

wet wt). These results are compared with historical data in Table 8.9.

Table 8.9 Average of intertidal macro benthos off Vadinar during April 2010 to October 2010, (A)
Biomass (g/m) (B) Population density (no/nf) and (C) Total groups

Transect | [ 1l AV \/
April A|11.2 | 4.2 13.7| 10.7| 6.1
2010 B |3983| 1172| 1292 2401 2614
C|5 3 6 6 3
Oct A|119 | 168 | 151 - -
2010 B | 1495 | 904 1156 - -
C|5 7 5 - -

Overall, the intertidal region sustained good faunal standing stock and diversity and the contribution of
major faunal components are comparable over the past many years at Narara Bet/Kalubhar.

Subtidal macrofauna

Subtidal macrofauna was studied at 13 stations in the coastal system off Vadinar during April 2010 and at
10 stations during October 2010. The distribution of subtidal faunal standing stock in terms of biomass
(0.3 - 41.0 g/rfy av 8.0 g/m wet wt) and population density (150-8925 ng/mv 1902 no/rf) during

April 2010. In October 2010 the biomass ranged from 0.3 — 23.9 @m7.1 g/t wet wt) and
population density ranged from 125-14975 rfofav 2282 no/rf) The current data is listed (April 2010 —

Oct 2010) in Table 8.10.
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Table 8.10 Average of subtidal macrobenthos off Vadinar during April 2010
Biomass (g/mM) (B) Population density (no/m) and (C) Total groups

to October 2010, (A)

. ESSAR | IOC | ESSAR | Salaya
Area Pathfinder | Nearshore DP sPM | sem Cregk Gulf
Al l11.2 2.9 2.0 6.1 1.3 15.5 6.4
April 2010 | B | 3833 338 388 694 | 2375 1553 1865.5
C|7 3 4 6 5 6 4
A|12.1 7.7 1.9 4.9 1.8 - 10.6
Oct 2010 | B | 5019 2967 400 1169 181 - 1652
Cc|8 5 4 4 2 - 7

The macrobenthic population was dominated by polychaetes (50.1%), amphipods (18.5%), pelecypods
(8.2%), decapod larvae (7.4%), tanaids (3.6%) and foraminiferans (3.2%) during April and by polychaetes
(76.3%), amphipods (12.3%) and pelecypods (5%) during October 2010.

Corals and associated biota

Live corals at the Narara and Kalubhar reefs are mainly confined to the lower littoral (reef flat) and
shallow subtidal zones (< 8 m). They are absent at the upper reef flat probably because of high rate of
sedimentation and long exposure during low tide.

Narara Bet

The eastern segment of Narara Bet represents a formation of vast mud flat, which resulted in significant
negative influence on the live coral population. Many regions along the reef flat on the western side are
exposed during low tide for prolonged periods because of which the distribution of live corals was poor. In
all 30 and 22 Scleractinian species have been identified in the intertidal and subtidal zones respectively of
Narara Bet withMontipora, Goniopora Porites Favia, Favites Goniastrea Platygyra, Cyphastrea,
Pseudosiderastrea, Turbinaria, Leptasti@adSymphylliaas the dominant genera.

In general, the live coral density decreased with depth. The live corals were absent beyond 8 m (CD).
However, the subtidal area at Narara sustained good coral populations within 5 m (CD). Distance-wise
corals were rich within 250 m towards the sea from the LTL. The corals of the §éomipora, Porites

Favites Goniastrea, Goniopora, Cyphastrebeptastrea Favia and Turbinaria dominated the subtidal

area.

Kalubhar

In general, Kalubhar reef sustained relatively healthy live corals at the lower intertidal and subtidal (<7 m
depth) zones as compared to the population at the Narara reef. The north and north-west regions of
Kalubhar had better coral density and diversity as compared to the east and south-east regions because of
high sedimentation of the reef flat and the subtidal zones. Overall, 30 and 7 species of Scleractinians in the
intertidal and subtidal zones respectively at Kalubhar have been identified. The corals at Kalubhar were
mainly represented by genekdontipora, Favia Favites Porites Goniastrea Gonioporg Cyphastrea,
Platygyra,and Symphylliaand Turbinaria. The live corals were absent at the reef edge of 50 m width due

to total exposure for longer period whereas their coverage increased (90 to 100%) at the reef slope below 1
m depth.
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A rich reef associated flora and fauna was noticed at Kalubhar. The common and dominant seaweed
genera wereSargassum Gelidiella, Acanthophora Ulva, Caulerpga Codium Dictyota Pading
Halymenia EnteromorphaandGracillaria. Varieties of sponges were associated with coral boulders. The
fauna consisted of coelenterat@sgnthus sp.Discosomasp.,Stoichactisgiganteum Cerianthus sp. and

variety of corals), annelids (various polychaetes), echiurdictdélla misakiensjs crustaceans
(amphipods, isopodsAcetessp., shrimps and crabs), mollus&@ctopus sp., Sepia sp., Loligo sp.,
gastropods, bivalves, nudibranchs etc.) echinoderms and variety of reef fishes.

Fishery

Gujarat ranks number one position in marine fish production in India. The Gulf contributes about 22% to
the fish production of the state. The share of the Jamnagar District is between 5 and 14% (av 10%) to the
State’s total marine fish landings. The important fish landing centres in the vicinity of IOCL SPM area
which falls under Khambalia zone are Vadinar, Bharana, Nana Amla and Salaya which together
contributed about 6823 t, 8253 t and 5330 t of fish landings in 2006-07, 2007-08 and 2008-09 respectively
to the total landings of the Jamnagar District. Similarly, the important fish landing centres in the vicinity
of Sikka which falls under Jamnagar zone are Sachana, Baid, Sarmat, Bedi and Sikka which together
contributed about 4768 t, 5122 t and 5848 t of fish landings in 2006-07, 2007-08 and 2008-09
respectively. Within the Jamnagar zone, the major landings (98%) were from Sachana (32%), Baid (27%),
Sikka (19.7%) and Bedi (18.9%) during the last 3 years. Within the Khambalia zone, the major landings
(81-89%) were at Salaya during the period 2006-09. On an average the Khambalia zone (56.5%)
contributed to about 13% higher fish landings than Jamnagar zone (43.5%) for the last 3 years. However,
the landings at Sikka (1.3%) and Vadinar (0.5%) to the total landings of the district were negligible during
the period 2006-2009.

Reptiles and mammals

The reptiles are mainly represented by marine turtles Chelonia mydas and Lepidochelys olivacea which
breed and spawn on the sandy beach along the Sikka-Vadinar coast as well as on the islands.

Dolphin (Dolphinus delphisand whale Balanopterasp) are common in the Gulf. Though occurrence of
Dugong Dugong dugohin the Gulf particularly along the Jamnagar coast has been reported, there are no
recent sightings.

The resources discussed above likely to be threatened are tidal flats, Phytoplankton, Phytopigments,
Mangroves, seaweeds and seagrasses, Zooplankton, Macrobenthos, Corals and associated biota, salt works
fishing activities and other vocational related to marine sensitive areas in the coast of Vadinar and Sikka.

It has been observed from the modeling study that during pre-monsoon season, the spills occurring at
the APSEZL marine facilities move towards the southern / southwestern part of the Gulf of Kutch
nearer to the facilities depending on tide phase.

The spills taking place at the APSEZL marine facilities move towards northern coast of Gulf of Kutch
during monsoon season and affect the coast near Mundra, Kandla etc.

During post - monsoon season, the spills taking place at the APSEZL marine facilities move towards
south / southwest and affect the islands /coast on southern side of the Gulf of Kutch.

2.7 Special local considerations

Considering the distant proximity of various other installations with the port of Mundra, in case of a tier 1
spill, no other special considerations are deemed to be required apart from an active spill response close to
the port facility itself.
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3 Response strategy
3.1 Philosophy and objectives

This plan is intended to assist APSEZL in dealing with an accidental release or discharge of oil. Its
primary purpose is to set in motion the necessary actions to stop or minimize the discharge and to mitigate
its effects. Effective planning ensures that the necessary actions are taken in a structured, logical and
timely manner.

This plan guides the HOD- Marine and his Duty Staff through the decisions which will be required in an
incident response. The tables, figures and checklists provide a visible form of information, thus reducing
the chance of oversight or error during the early stages of dealing with an emergency situation.

For this plan to be effective, it must be:
« familiar to those APSEZL staff with key response functions;
* regularly exercised; and,
* Reviewed and updated on a regular basis.

This plan uses a tiered response to oil and chemical pollution incidents. The plan is designed to deal with
Tier One spillage. The products handled are likely to pose a greater fire and safety, rather than an
environmental risk; there may thus be additional factors involving the safety of personnel, which will take
precedence over the pollution response. In this case, reference must be made to the APSEZL Emergency
Procedures Manual. The salvage and casualty management of any vessel that poses a threat of pollution is
priority considerations.

During oil spill response activities, account must be taken of the following:
» site hazard information
« adherence to permit procedures
» spill site pre-entry briefing
* boat safety
* APSEZL safety manual and material safety data sheets
« Personal protective equipment needs
e heat stress
* decontamination

3.2 Limiting and adverse conditions

APSEZL is situated in natural protected Gulf of Kutch and there are less incidences of heavy wind or any
other factor affecting operation.

3.3 Oil spill response in offshore zones

SPM handles (unloading) crude oil and pumps it to shore tank farm area through sub-sea pipeline. The
impact of such spills on marine environment is on the higher side. Hence, oil spill equipments are required
for combating oil in case of such spills at the marine facilities at Mundra.

Based on the oil spill modeling study, it has been observed that crude oil spill of 700 tons (Tier-I) will
spread over an area having radius of around 400 m within 4hr. APSEZL has already having facilities for
combating a Tier-1 spill.
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3.4 QOil spill response in coastal zones

Contingency Chart to deal with Oil Spill

Pilots Master of Shift-in charge or Personnel on
on ship ships in operating Inspection rounds
port personnel at or anyone who
terminals notices spill
Inform port
Control, VHF-
73 or phone
Inform
Inform P HOD / HOS | Inform
Duty Port |~ Marine g Incident
Captain Issue Issue controller
Instruction Instruction
v _:_nforr_n aIII v
Inspect spill erTolnas Inform Other Mobilize PR
ISiie/ists_‘ue Mobilize relevgnt Equipment
nstructions Equipment authorities

On-site Crisis Management Group — Action Group

In an emergency, the personnel available at or near the incident site play vital role. This concept is made
use of in nominating the Key Persons. It is necessary to nominate a functionary as the Incident Controller
who is invariably a shift-in-charge of the facility. The Incident Controller tackling the emergency in real
times requires the support from various other services i.e. Fire & Safety, Medical Services covering
communication, transport and personal functions etc. A key person for each of these services therefore, is
nominated.

Overall in charge of these activitiesGhief Operating Officer — Mundra Port. Thedifferent functional
coordinators, designated, will co-ordinate with Chief Controller in their respective functional areas. It is
suggested that key personal chart be developed, giving the names, designation, telephone nos. of top level
personnel who will act as coordinators in different disciplines/services. The duties and the responsibilities
of various Key Persons and Coordinators need to be written down on a chart and should be made available
across the organization at the site / location.
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Roles & Responsibilities

Incident Control Officer — (HOS — Marine / Duty Port Captain)

Directs and co-ordinates all field operations at the scene of the accident

Assess incident/crisis at site, nature, location, severity, casualties, resource requirement
Classifies incident - Advises Exe. Controller, Civil Defence, Dy. Conservator, Traffic Manager -
regarding crisis severity status and emergency level, wind direction, temperature, casualties and
resource requirements.

Conducts initial briefing to Chairman

Activates elements of the terminal emergency plan/ site response actions

Protect port personnel and the public

Directs security/fire fighting/oil spillage/gas leakage/vessel accidents/natural calamities, cargo
operations shutdown

Search for casualties and arrange first aid and hospitalization

Brief or designate a person to brief, personnel at the incident scene

Determine information needs and inform Crisis Management Group

Coordinates all functional heads in field operations group to take action

Manages incident operations to mitigate for re-entry and recovery

Coordinate search and rescue operations

Arrange evacuation of non-essential workers to assembly points —outside port

Arranges tugs, mooring boats and pilot(s) for sailing vessel(s)

Co-ordinates actions, requests for additional resources and periodic tactical and logistical briefings
with Site Emergency Coordinator

Coordinate incident termination and cleanup activities

Instructs various emergency squads as necessary

Site Emergency Coordinator — (Senior Pilot and Duty Radio Officer)

Direct operations from the emergency control center with assistance from Crisis Management
Group

Take over central responsibility from the Site incident controller (SIC)

Decide level of crisis and whether to activate off site emergency plan

Instruct SIC to sound appropriate alarm

Direct the shutting down, evacuation and other operations at the port

Monitor on site and off site personal protection, safety and accountability

Monitor that causalities if any are given medical aid and relatives informed

Exercise direct operational control of the works outside the affected works

Monitor control of traffic movements within the port

Coordinate with the senior operating staff of the fire, police and statutory authorities

Issue authorized statements to the news media

Review and assess possible developments to determine the most probable course of events
Authorize the termination of the emergency situation by sounding the all clear siren-continuous
long single tone siren for one minute

Control rehabilitation of affected areas after emergency

Arrange for a log of the emergency
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Fire Coordinator — (HOS - Fire / HOS -Safety)
(Under the direction of the Incident Control Officer)

e Announces fire incident point over the public address system and evacuates workers to the
assembly points

« Informs fire station immediately and leads fire fighting team to the incident location

« Informs SIC if external fire tender / fire-fighting equipment / materials/mutual aid is required

e If necessary, arranges and activates other fire-fighting equipment

e Arranges safety equipment e.g. fire suits, protective gloves and goggles, breathing apparatus

< Inliaison with Civil Engineering Department, ensures that adequate water pressure is maintained
in the fire hydrant system/at the area supply

¢ Maintains adequate records

HOS - Security / Duty Security Officer

« Directs, gate security and facilitates evacuation, transport, first aid, rescue

e Controls the entry of unauthorized persons and vehicles-disperses crowd

« Permits the entry of authorized personnel and outside agencies for rescues operations without
delay. Liaises with State police

« Allows the entry of emergency vehicles such as ambulances without hindrances

* Ensures that residents within port area are notified about disaster and instructs to evacuate if

necessary

* Ensure that all people are aware of the assembly points, where the transportation vehicles are
available

« Ensure that the people are as per the head count available with the assembly point section of that
area

< Liaise with the Chief Medical Officer to ensure first aid is available at the assembly points
« Carry out a reconnaissance of the evacuated area before declaring the same as evacuated and
report to SIC.

Medical Superintendent

» Direct medical team

e Set up casualty collection centre arrange first aid posts

« Arrange for adequate medicine, antidotes, oxygen, stretchers etc

e Contact and cooperate with local hospitals and ensure that the most likely injuries can be
adequately treated at these facilities e.g. burns

* Advise Chief Emergency Controller on industrial hygiene and make sure that the facility personnel
are not exposed to unacceptable levels of toxic compounds

« Make arrangements for transporting and treating the injured

« Inform the hospitals of the situation in case of a toxic release and appraise them of the antidotes
necessary for the treatment

¢ Maintain a list of blood groups of each employee with special reference to rare blood groups

» Liaise with Govt. Hospitals/Red Cross

Marine Pollution Coordinator — Manager (Marine / pollution control)

e« Minimizes the impact of an accident on the environment for which it would develop
methodologies to control hazardous spills
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Monitors cooperation with emergency response squads to conduct the actual cleanup work during
and after the emergency.
In case of fire and specially if the fire involves toxic/flammable materials, to ensure responsible
actions for containing the run off fire water and other water from the damaged units
Determines the level of contamination of the site as a result of the accident
During cyclones/floods arranges sand bags and transfers important plans and documents to higher
levels

Traffic Coordinator — Duty Port Captain

Directs operation staff

Prepares vessels to vacate from berth

Arranges to protect cargo in vicinity from damage

Arranges to segregate and shift cargo in sheds

Submits consolidated list of dangerous goods in port including tankers in port and tank farms in
port area

Coordinates with ship owners / agents/C & F agents/stevedores

Communications Officer — (Duty Port Captain / Marine Control In-charge)

Ensure telephone operator/signal room advises entire emergency team

On receipt of instructions from the chief Incident controller, notifies the fire
brigade/police/hospitals/district collector/mutual aid partners

Keep the switchboard open for emergency calls and transmit the same to the concerned personnel
effectively

Refrain from exchanging any information with authorized persons unless authorized to do so by
the Chief Incident Controller

Maintains contact with other vessels through VTMS

Chief Emergency Controller — (Head - HSE)

Inform district emergency authorities-District Collector, Medical officer-Coast Guard Pollution
control -Inspector of factories-Inspector of Dock Safety & Health,

Activate the off site plan if necessary

Liaise with Jt. Secy./Director MOST (Ministry of Shipping) or relevant Govt. authority

Inform the media

Civil Coordinator — (HOS — Environment cell / HOS - Estate)

Inform Gujarat Pollution Control Board and other environmental agencies about the incident for
getting necessary guidance

Instruct the contractors to carry out urgent civil works if required

Hire the barges for collecting the spilled oil, if required

Marine Engineering Coordinator — (HOS — SPM / Diving Team in-charge)

Organise the tugs for combating the pollution
Start the rigging of pollution combating equipment on tugs/launches
Hire additional crafts if required
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HOD- Corporate affairs:

e Collect detailed information periodically and liaise with press about the incident
< Arrange transport facilities, if required
« Inform local authorities/District Collector about the incident (as per EAP)

HOS - Legal & HOD - Estate:

e Issue notice under Major Port Trusts Act, Indian Ports Act(Prevention & Control of Pollution)
Rules, etc; to the defaulting master/owner/agent
* Arrange for settlement of claims related to the pollution(as per EAP)

3.5 Shoreline oil spill response

Most oil spills reach the shorelines and cause visible oil pollution which is particularly sensitive to public
opinion. The selection and correct application of clean up techniques are therefore essential. When an oil
spill occurs on open water the optimal solution is to intercept and recover the oil before it reaches the
shoreline. This is because:-

» The environmental damage is normally less critical in the open water environment
» The logistics of oil removal becomes more complex in the varied natural environment of coastlines

compared with the open sea.
» The costs of oil recovery increases dramatically when oil reaches sensitive shorelines compared with

open water operations.

Experience has shown that it is very difficult to avoid some oil reaching the shorelines. Mechanical
equipment and chemical treatment at sea are often insufficient to recover all oil spilled at sea. When the oil
reaches the shoreline, a number of different parameters specific for this particular situation have to be

taken into consideration:-

e Quantity of ail

» Characteristics of the oil (for instance, toxicity and viscosity)

* Prevailing on-site conditions (weather, season, tides, temperature)
» Shoreline type or combination of types (cliffs, pebble, sand, marsh)
* Special Considerations

The four main steps in a shoreline clean-up operation are:

Step 1. Assessment
« Determine the need to clean, setting priorities in line with this contingency plan
« Determine required degree of clean-up for each area in accordance with priorities
« Attain agreement between clean-up team, ecological experts, government authorities

Step 2: Select Clean-up Method
« Choose method appropriate to type of shoreline, access, degree of oiling
« Minimize damage caused by choice of clean-up technique, degree of clean-up
e Address conflicts of interest (e.g. needs of amenity use versus environment or response speed
versus aggressiveness)
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Step 3: Clean-up Operations

* Monitor clean-up, confirm choices made above, re-evaluate if necessary
* Minimize disturbance of shoreline features

* Minimize collection of un-oiled debris, sediments
Step 4: Termination / Monitoring

¢ 0Ongoing assessment of clean-up operations
« Determine when clean-up objectives have been met

« Post-spill monitoring to confirm recovery of shoreline features, biota

The four main methods for shoreline clean-up are as follows:-

A. Pumping and Skimming Techniques

« Applicable to shorelines that are heavily oiled.

« Often the first step in cleaning a heavily contaminated shoreline.

« Preferred option because it results in fluid wastes that are relatively free of sediments and debris,
which are more easily dealt with in disposal.

* Pumping and skimming techniques can also be used in conjunction with flushing techniques.

B. Flushing Techniques

* Use water or steam to flush oil from the beach, and direct it to a recovery location.

e Applicable to heavily contaminated beaches, and substrates that are relatively impermeable (e.qg.,
mud and saturated beaches, boulders, and man-made structures) that will not allow the flushed oil
to penetrate the beach surface.

e Typically carried out in conjunction with a skimming operation. The flushed oil is directed down-
slope to skimmers positioned at the water's edge, with booms deployed around the skimmers to
prevent any loss of the water.

e Options of using low or high pressure water, and of using ambient temperature water versus warm
water or steam.

« Low pressure, cold water is generally the least effective, particularly with sticky oils and
emulsions, but is least harmful on the environment.

* High pressure water and heated water and steam are more effective, but may remove and/or Kill

beach-dwelling organisms.
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C. Sediment Removal Techniques
e Applicable to a variety of shoreline types, and in particular, when the shoreline is heavily
contaminated, though likely to cause the greatest environmental impact
e The requirements are access for the heavy equipment required for transporting away oily debris
and sediments for disposal and a surface which is able to support heavy equipment
e Animportant factor to consider is the depth of oil penetration
« Important to limit the depth of material removed in order to minimise disturbance to the beach,
and to minimise disposal requirements
e The best option is to use manual labour to pick up the oily sediment and mechanical means to

transport it away

D. Biodegradation Techniques
» Generally refers to "active" bioremediation, where nutrients and/or microorganisms are applied to
enhance natural degradation
* Generally suitable for areas that are lightly oiled, especially lightly oiled salt marshes and tidal
flats where the use of equipment could increase the environmental effects by forcing oil into the
substrate

e It can also be used as a final clean-up step following more active efforts

The shoreline clean-up operation is normally not an emergency operation as is the case with an oil spill on
open water. A clean-up project can last many weeks or months depending on the amount of oil spilled.
Many wrong decisions can be made in planning and carrying out a shoreline clean-up operation. The
contingency plan must be used in combination with consulting experts with experience of shoreline clean
up. The agencies such as NIO, NEERI, Ports and Oil companies have experts with experience which is

relevant for the specific oil spill situation and they should be consulted prior undertaking shoreline clean-

up.
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3.6 Storage and disposal of oil and oily waste

After the natural degradation by coagulation and evaporation of oil on water, residual oil and waste

material collected during a Tier 1 response will be disposed off by in-situ or terrestrial burning.

Type of material

Separation methods

Disposal methods
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water
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4 Equipment

4.1 Marine oil spill response equipment
Detailed in Annexure 3

4.2 Inspection, maintenance and testing

The equipments are being kept in working condition. Routine inspection, maintenance and testing
performed as per the stipulated requirements.

4.3 Shoreline equipment, supplies and services

The shoreline clean-up equipment which are essential for the oil removal operations at beaches are as

follows:-

* Protective clothing for everybody (including boots and gloves), spare clothing.

« Cleaning material, rags, soap, detergents, and brushes.

* Equipment to clean clothes, machinery, etc., with jets of hot water.

» Plastic bags (heavy duty) for collecting oily debris.

« Heavy duty plastic sheets for storage areas especially for the lining of temporary storage pits.
e Spades, shovels, scrapers, buckets, rakes

* Ropes and lines

e Anchors, buoys

¢ Lamps and portable generators

* Whistles

* First Aid material.
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5 Management
5.1 Crisis manager and financial authorities

The COO of APSEZL is the final authority of the oil spill response in case of a Tier 1 scenario. He is
responsible for raising the level of the response if required and summoning additional help. The authority

of all financial decisions rest with him.

5.2 Incident organization chart

COO APSEZL

A

HOD (MARINE)

A

<+—— POC (Incident Control Room)

HOS (MARINE)
(On Scene Commander)
A

Corporate Affairs

[ SPM SPILL ]

RESPONSE <
4 4 4 A A
PORT SPILL
SPM PILOT RESPONSE SECURITY
3 OFFICER
SPM SPM
Tug Moorin
g Marine Officer Engineer Fire & Safety
master Officer
A A
FLOTILLA Jetty Ambulance Technician Fire Tender
Supervisor
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5.3 Manpower availability (on-site, on call)

In an event of incident Kandla Port Trust, Gujarat Maritime Board, Gulf of Kutch Ports, District and

Regional plans are deemed to have been implemented. Adani Ports and Special Economic Zone Limited
(APSEZL) manpower and resources will be put at the disposal and will be deployed as required, provided
APSEZL is the polluter and spill is within the Port Limits.

In the event of APSEZL not being the polluter and any event outside the port limit of Adani Port, APSEZL
equipment will be subject to mutual assistance plan and it will be the responsibility of the above forum.

5.4 Availability of additional manpower

Similarly in the event of APSEZL being the polluter, additional manpower and supplies can be requested
from the resources which are part of this forum.

A numbers of private parties have their labor force working round the clock in the port and on call these

can be available.

5.5 Advisors and experts — spill response, wildlife and marine environment

APSEZL, being the nodal agency in this LOS-DCP, will function as the main agency. In the event of the
emergency getting raised to higher tier, i.e. in case the incidence becomes a national disaster, the help and
advice of Indian Coast Guard will be taken.

5.6 Training / safety schedules and drill / exercise programme

Training of all APSEZL staff who may get involved in implementing this plan is acknowledged. In house
and external facilities (of ICG) are used periodically to impart training as per matrix below. Marine
Manager has been appointed as training coordinator and custodian of oil pollution equipment. He shall
organize training, drills and inspection of equipment as per the plan in force.

Training Module Duration Frequency Participants Remarks
IMO Model Course | 2-5 days Once Key persons By Maritime  Training
Institute
Qil Spill 1-5 days Once every [BKey persons Coast Guard
years
Qil spill equipment | 1-5 days Once every Year Managers In house
Qil 1 day Once every year  Managers & house for in-depth
spillManagement junior staff knowledge
course
Notification 1-2 hours 6 months Operational | Check systems &
exercise staff communication
Table top 2-6 hours 12 months Managers Interactive discussions
Incident 6-8 hours 12 months withAll Mock drill
others

Number of IMO Level-1 and IMO Level-2 qualified staff available with Adani Ports and SEZ Ltd,

Mundra:

IMO Level-1 - 36

IMO Level-2 - 04
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6 Communications

6.1 Incident control room facilities
Detailed in Annexure 3

6.2 Field communication equipment
Detailed in Annexure 3

6.3 Reports, manuals, maps, charts and incident logs

A copy of the relevant manual is kept with HOD — Marine. Maps/ Charts of APSEZL are kept in Marine
Control Tower and attached in Annexures

Action and operations

7 Initial procedures
7.1 Notification of oil spill to concerned authorities

The emergency (due to spill) should be initiated by the first person noticing it by activating the fire alarm
from the nearest call-point or by contacting the fire control room immediately on the internal telephone or
through mobile phone or through VHF Channel.

The SPM Pilot or On Scene Commander will report the spill to the Marine Control Room.
7.2 Preliminary estimate of response tier

The first few minutes after the incident / accident are invariably the most critical period in prevention of
escalation. Therefore the person available at or near the incident site (and often responsible for carrying
out that particular activity) on round the clock basis play a vital role in an emergency. The SPM Pilot or
On Scene Commander will report the spill to the control room along with his estimate of the response tier.

7.3 Notifying key team members and authorities

Statutory First Information Report (FIR - given in annexure 1) is to be communicated by fastest means
possible to President, GMB port and CG at Porbandar followed by full Pollution Report (POLREP — given
in annexure 2). The report is to be updated, should the oil spill not be contained and likely to increase to
Tier 2

7.4 Manning Control Room

Auxiliary control center is located at Port Operation Centre. Escalation of emergency if any is monitored
here. Statutory reporting procedures of FIR and POLREP of developing situation and action taken are also
sent from this center. The detail of the contacts to whom the information is to be given is placed at
Annexure 4.

7.5 Collecting information (oil type, sea / wind forecasts, aerial surveillance, beach reports)

Marine Manager has the responsibility of arranging the collection of the relevant information which will
help in mitigating the emergency
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7.6 Estimating fate of slick (24, 48, 72 hours)

Considering the prevalent tidal stream, wind and weather conditions, section 8.3 is to be used in estimating
the fate of the slick

7.7 ldentifying resources immediately at risk, informing parties

Depending on the quantity of fluid spilled and the prevalent wind & weather conditions, the resources /
facilities immediately at risk have to be identified by the On scene commander and the concerned parties
informed.

8 Operations planning
8.1 Assembling full response team

On being appraised of the spill, the duty marine officer will inform the marine manager, who will, in turn
initiate the assembly of the complete response team which essentially involves relaying information to all
relevant personnel, parties and authorities and informing them of the initial response requirements.

8.2 ldentifying immediate response priorities

Depending on the initial estimated response tier and the prevalent weather conditions, the marine manager,
in consultation with the on scene SPM pilot / marine officer will identify the immediate resources at risk
and the response priorities.

8.3 Mobilizing immediate response

The Manager - Marine will initiate the mobilization procedure of the spill equipment, resources and
personnel depending on the scale of emergency at hand.

8.4 Media briefing

No other person is authorized to communicate with any external party by any means whatsoever unless
expressly permitted by the HOD — Marine or COO, APSEZL.

8.5 Planning medium-term operations (24, 48 and 72 hour)

The HOD — Marine will plan the subsequent action to be taken in response to the tier 1 spill after the initial
response is well under way and its consequences / effectiveness are duly evaluated.

8.6 Deciding to escalate response to higher tier

After carefully assessing the scenario and appraising the efficiency of the initial response in the prevalent
conditions, the HOD — Marine will decide whether or not to escalate the response.

8.7 Mobilizing or placing on standby resources required

It is recommended that in case of a doubt (as the exact estimate of the quantity of oil spilled is quite
difficult and the boundaries between the tiers will inevitably be blurred) it is important to be prepared to
involve the next higher tier from the earliest moments. It is easier to stand down an alerted system than to
try to escalate a response by calling up unprepared reserves at a late stage.
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8.8 Establishing field command post communications

Communications between the Emergency Response Center/ Marine Control room and marine personnel
during the response to any oil spillage will be primarily by VHF marine band radio on Channel 73 or 77

Communications between the Marine Control Room and other vessels will be established on VHF radio
Channel 16 and will thereafter be conducted on Channel 73/ 77.

Use of cellular telephones will be minimized.

Communications between the Emergency Response Center/ Marine Control Room and external authorities
and organizations will be undertaken by telephone and facsimile.
9 Control of operations
9.1 Establishing a Management team with experts and advisors
Detailed in Annexurd
9.2 Updating information (sea, wind, weather forecasts, aerial surveillance, beach reports)

The Marine Control Room is well equipped in assimilating data on weather and its forecasts. In case of a
Tier 1 response, aerial surveillance and beach reports are not deemed to be essential

9.3 Reviewing and planning operations

Ongoing response and its influence in mitigating the situation will have to be constantly under review in
order to contain the spill at the earliest.

9.4 Obtaining additional equipment, supplies, manpower
While deciding not to elevate the tier of the response the HOD- marine may still request additional

resources from nearby port facilities which are essentially members of the common forum and are obliged
to assist.

9.5 Preparing daily incident log and management reports

A complete report will be submitted by the Marine Manager to the HOD (Marine) every morning (in case
the response extends to more than 1 day).

Format for the above reportin Annexure 9

9.6 Preparing operations accounting and financial reports

The Port’s accounting department will assess the expenditure incurred in the ongoing operation and submit
a report to the President’s office.

9.7 Preparing releases for public and press conferences

The COO'’s office, HOD — Marine and the Corporate communications cell will formulate the requisite
press releases from time to time and hold press conferences.
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9.8 Briefing local and government officials

The COO'’s office, HOD — Marine and the Corporate communications cell will formulate the requisite
reports to brief local and government officials..

10 Termination of operations

10.1 Deciding final and optimal levels of beach clean-up

If at all a distant beach is affected, the COO APSEZL office will decide the optimal levels of cleanup in
consultation with the conservator of the port — Gujarat Maritime Board Port Officer.

10.2 Standing down equipment, cleaning, maintaining, replacing

Considering the natural disintegration of the residual oil on water after the cleanup of the bulk amount, The
HOD - Marine will decide when to stand down the response. The resources which have been used will
have to be re-instated to the original condition by elaborate cleanup or replacement.

10.3Preparing formal detailed report

The COO'’s office, HOD — Marine and the Corporate communications cell will formulate the requisite
reports to brief local and government officials and media.

10.4Reviewing plans and procedures from lessons learnt

A complete spill response report will be produced by the Marine manager providing comprehensive and
all-inclusive details of the circumstances leading to the spill, initial response and consequent affect of the
same, subsequent follow up, effect of prevailing weather, adverse situations, safety issues, difficulties
faced and lessons learnt.

Requisite changes will be affected to this plan on basis of such report.

Such a report will also be prepared by the marine manager after each drill or training session and requisite
modification(s) incorporated to the plan in order to enhance the overall efficacy of the same.
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Data Directory

Maps / Charts

1. Coastal facilities, access roads, hotels etc.
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Telephones:Detailed in Annexurd
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2. Coastal charts, currents, tidal information (ranges and streams), prevailing winds

Currents, tidal information (ranges and streams) : Detailed in Annexure- I, Annexure- Il and Annexure- IV
(Volume 2) of Oil Spill Risk Assessment
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3. Risk locations and probable fate of oil

69°36'40"E 69°37'30"E 69°38'20"E 69°39'10"E 69°40'00"E 69°40'50"E 69°41'40"E 69°42'30"E 69743'20"E 69744'10"E N
| 1 . I I , | . L . I %
“LFP
2516000 — [~ 22°45'00"N
*AMCT
*BACKUP AREA *MICT
S12
*MMPT 2
*BERTHS
‘SOUTH BASIN — 22°44'10"N
S10-TURNING CIRCLE
RORO BERTHS “MMPT 3
2514000 —
-S9
LIQUID-  STF -MMPT 1
TERMINAL
NG JETTIES “LIQUID TERMINAL
S8 (PROPOSED) (PROPOSED) — 22°43'20"N
2
=
]
S 2512000 —
83
[~ 22°42'30"N
*PIPELINE FROM MUNDRA
SPM TO LFP
2510000 ] *PIPELINE FROM HMEL [~ 22°41'40°N
SPM TO LFP
-S1
“HMEL SPM < — 22°40'50"N
2508000 — *MUNDRA SPM
i T T T T i
564000 566000 568000 570000 572000 574000 576000
Easting
Fig.1: General layout of the Mundra port facilities of APSEZL showing the location of Spill Points
for SPMs, South Basin berths, LNG jetty and existing berths
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Quantity : 183 tons
Oil type : Crude oil
Wind speed : 5 m/s
Wind direction : 45 deg.

N
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Qil Spill trajectory due to instantaneous crude oil leakage of 700t (due to collision) at spill point S1
(HMEL SPM) after 50 hours during flood condition of the neap tide

Reviewed By

Capt. Rahul Agarwal Issue No. 01 | Issued On

15.07.2016

Approved By

Capt. Sansar Chaube Revision No. 03

Page 58 of 100

128



ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.
MUNDRA
OIL SPILL CONTINGENCY RESPONSE PLAN

69'13'20"E 69'20'00"E 69'26'40"E 69'33'20"E
L L L L
|- 22's53:20"N
2530000 —
Quantity : 100 tons
Oil type : FO
Wind speed : 5 m/s
Wind direction : 45 deg.
N
2520000 —
22°46'40"N
Exposed
Tidal Land
I 1
= 2510000 -
g
£
= . ..
=1 [~ 22:a000'N  Oil Spill
(Hours)
36
32
2500000
28
24
. - 22'33:20"N 20
16
2490000 12
8
a

T T T T T
520000 530000 540000 550000 560000

Easting

Qil Spill trajectory due to instantaneous FO leakage of 700 t (due to hull failure/ fire / explosion) at typical
berth location in the West Basin

For Risk locations and probable fate of oil refer Annexure- V (Volume 2) of Oil Spill Risk Assessment.

Shoreline resources for priority protection

; gepag i : & W REEF ARER
| LS e dR  BEEW REEF_VEG

s Sl A 2o 511 B MF_NO VYEG.
ae o : : W MF_LOW VEG
. W MF_SP. VEG

. MF_DEN. VEG
Hovnnann LA W SAND
W SAND/CLIFF
SAND_SP. VEG
B SAND_DEN. VEG
MANGROVE_SP.
@ MANGROYE_DEN.
™ WATER-VEG
% WATER_TUR.

VADTNAR gy

Reviewed By : Capt. Rahul Agarwal Issue No. : 01 ]IssuedOn : 15.07.2016

Approved By : Capt. Sansar Chaube Revision No. . 03 Page 59 of 100

129



ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.
MUNDRA
OIL SPILL CONTINGENCY RESPONSE PLAN

Oil and Waste Storage / Disposal sites

Oil and Waste storage / Disposal tank No. 46, 109 and 110 are available within Liquid Tank farm.
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Sensitivity Maps/ Atlas
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Fig.A1.1 Terrain features of study domain.
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Fig.A1.2 Computational grid
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Fig.A1.3 Interpolated depth contours
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Fig.A1.4 Chezy's coefficient
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1. Primary Oil spill EQuipment: booms, skimmers, spray equipment, dispersant, absorbents, oil
storage, Radio communications etc.

Detailed in Annexur8

2. Auxiliary Equipment: Tugs and work boats, aircraft, vacuum trucks, tanks and barges, loaders and
graders, plastic bags, tools, protective clothing, communication equipment etc.

Detailed in Annexur8

3. Support Equipment: Aircraft, communications, catering, housing, transport, field sanitation and
shelter etc. (Availability, contact, cost and conditions)

Not applicable

4. Sources of Manpower:Contractors, local authorities, caterers, sectiritys (Availability,
numbers, skills, contact, cost and conditions)

Refer Para 5.3

5. Experts and Advisors: Environment, safety, auditing (Availability, contact, cost and conditions)

Detailed in Annexurd

6. Local and National Government contactsName, rank and responsibility, address, telephone, fax,
telex.

Detailed in Annexurd

Data
1. Specification of Oils commonly traded

At the liquid berth, the representative products that would be handled are petroleum products like FO/ HSD
SKO / MS / CBFS / CPO / Naphtha etc. Vessels calling at the port will be having FO and HSD for their
propulsion requirements.. The products like MS, Naphtha etc are oils of non — persistent nature; they tend t
evaporate fast and will not stay long on the surface of the sea waters. Hence spill studies have been carri
out for FO and HSD spills at the berths.

At the SPMs, Crude oil unloading takes place.

Physical and Chemical Properties of products handled at the SPMs, Berths and of the propulsion fuels of tt
ships / tankers

Data on the properties for the hydrocarbons / products handled at the jetty is required for quantitative hazat
identification and consequence calculations. The properties of the FO and HSD, the petroleum hydrocarbor
likely to be spilled due to the operations at the jetty are given in Table-3.1.
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Table-3.1: Properties of Crude Qil, FO and Diesel

Sl. | Chemical Boiling Specific Heat of | Heat of Evaporation | Heat of Combustion
No Range (C) | Liquid (J/Kg °K) (x 10°J/Kg) (x 10’ J/Kg)

1 | Crude Qil | IBP - 700+ 2385 3.4 425

2 | HSD 200 - 350 2889 4.65 448

3 | Fuel Oll 180 - 450 2500 3.4 452

The following characteristics of oil are used for modelling study:

(a) Crude Oill

Sp. Gr=0.821t00.88

Surface Tension =3.0 e-03

Molar Volume =0.002

Viscosity: 275 CST at 37.8 deg C

Wax content: 12 — 19 %

Pour point of untreated crude: 30 deg C
Pour point of treated crude: 18 deg C

(b) FO

Sp. Gr =0.92

Boiling point = > 266 C

Vapor pressure = < 0.1 psia af Z1

(c) HSD

Sp. Gr=0.86

Pour point=8C - 18 C

Vapor pressure = 2.12 to 26 mm Hgat C

2. Wind and weather
Meteorological and Oceanographic Conditions

The met-ocean conditions have been previously ascertained at several stages in the course of various stuc
conducted in past in respect of Mundra port projects. Flow modeling for the Mundra port location has beer
covered in the model developed by Environ, India, who have developed the model for whole of Gulf as
relevant to Mundra region. It has been observed during model studies that flow regime does not hav
significant changes due to the proposed developments. The following are the main hydo-meteorologica
parameters for planning and designing of the marine facilities described below.

Rainfall and Temperature

The Kutch is a semi-arid region with weak and erratic rainfall confined largely to June-October period. With
a few rainfall days, the climate is hot and humid from April till October and pleasant during brief winter
from December to February. Although the monthly mean maximum temperature record&d éi3Tg

2005, it occasionally exceeds’@0 Rainfall alone forms the ultimate source of freshwater resource to the
region. The average rainfall at Mundra is about 400 mm/year.

Reviewed By : Capt. Rahul Agarwal Issue No. : 01 ]IssuedOn : 15.07.2016

Approved By : Capt. Sansar Chaube Revision No. . 03 Page 64 of 100

134



ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.
MUNDRA
OIL SPILL CONTINGENCY RESPONSE PLAN
Cyclones

Cyclonic disturbances strike North-Gujarat, particularly the Kachchh and Saurashtra regions, periodically.
These disturbances generally originate over the Arabian Sea and sometimes the Bay of Bengal. Genera
during June, the storms are confined to the area North °f 46d East of 6%. In August, the initial
stages, they move along the northwest course and show a large latitudinal scatter. WEesttlo¢ &Gicks

tend to curve towards North. During October the direction of movement of a storm is to the West in the
Arabian Sea. However, East of 70E some of the storms move North-Northwest and later recurves Nortl
East to strike Gujarat-North Mekran coast.

Wind

There are strong winds at times at Mundra Port. The month wise wind rose diagrams for the year 2012 ar
for the months of January and February of the year 2013 are given below. In the period lasting over month
March to May the wind direction is generally SWW (225° - 250°) and velocity varies from 20 to 25 Knots.
From June through August, the wind direction is predominantly SW and velocity varies from 25 to 30 Knots
with short gusts going up to 35 to 40 Knots. Towards end of September and through October wind directior
changes to NE with velocities ranging from 7 to 10 Knots. Direction remaining same the velocity varies 10
knots to 25 Knots in the period November to January. February is the calm period when wind direction is
Southerly with velocity in the range of 7 Knots. Stormy weather may generate winds having velocity up to
100 Knots which should be taken as the worst case scenario for design of tall structures and heavy du
cranes.
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Tides

The tidal planes were assessed in 1998 and are as shown in Table below.
The Highest Astronomical Tide (HAT) is estimated to be about +6.4 m above chart datum (CD), and the
Lowest Astronomical Tide (LAT) to be at 0.0 m CD.

Tide Height (m) above CD
Mean High Water Springg 5.8
Mean High Water Neaps 4.6
Mean Low Water Neaps 2.1
Mean Low Water Springs 1.0

Currents

Currents in the approaches to the port are dominated by the tidal flows, with predictable variations ovel
diurnal, monthly and annual time scales. Currents in this part of the Gulf flow parallel to the natural sea-bec
contours. Currents can be relatively strong, with speeds in excess of 3.0 Knots reported at sometimes of t
year. The Admiralty Chart shows currents off Navinal point to be 3.0 Knots East & West bound. It is
observed that the currents are usually aligned with the bed contours and are stronger in deeper waters off t
coast. The impact of future development over the existing coast-line can be determined by the change i
current speed resulting from the proposed developments.

Waves
In past HR Wallingford (HRW) has studied the wave climate considering wave energy from locally
generated waves and swell propagating in to the Gulf of Kutch from the Arabian Sea. The results of the

study carried out by HRW are presented in the Table below.

Design Waves at Mundra

Direction Sector (°N) Reu(;;g;g)r lod Inshor(?oliN)l)rectlon Hs (m) | T2 (sec)
1 222 1.2 5.0
5 222 1.4 5.3
210 20 221 1.6 5.8
100 221 1.8 6.1
1 226 15 5.4
5 226 1.7 5.8
240 20 225 1.8 6.1
100 225 2.0 6.5
1 239 1.4 5.5
5 236 1.7 6.3
270 20 236 1.8 6.7
100 235 2.0 7.4
1 240 0.8 5.2
5 240 0.9 5.6
300 20 239 1.0 6.2
100 238 1.2 6.7
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Atmospheric stability is an important factor for predicting the dispersion characteristics of gases/vapours
into the surrounding environment. Change in atmospheric stability is a direct consequence of the vertica
temperature structure. The stability effects are mathematically represented through Pasqual parameters. T
following stability classification is employed:

Stability Class Atmospheric Condition
Very Unstable
Unstable

Slightly Unstable
Neutral

Stable

Very Stable

TmMOO >

Condition of atmospheric stability is estimated by a suitable method that uses dispersion parameters viz.
vertical temperature gradient, profile of the winds and roughness factor. The roughness factor for the
Mundra area is small since it mainly comprises of plain land.

The following meteorological information has been taken in the calculations for the Mundra area (GMB-
2010):

Average ambient temperature  °G0
Average wind speed : Wind data for the whole year 2012 is available and is used
Stability condition : F (Very Stable)

3 Information sources

This plan is prepared in accordance with:

a) Marine Environmental Impact Assessment of SPMs, COTs and connecting pipelines of APSEZL at
Mundra dated February 2001, prepared by National Institute of Oceanography, Mumbai.

b) Report on Risk assessment study and On-site disaster management Plan for SPMs, COTs ar
connecting Pipelines of Adani Ports and Special Economic Zone Limited, by TATA AIG Risk
Management Services Limited, dated February 2001.

c) HAZOP study report of SPM Terminal pipeline project by Intec Engineering, dated 26/02/2004.

d) IPIECA guide to Contingency planning for oil spills on water.
e) Oil spill risk assessment and contingency plan study done by M/s Environ Software Pvt. Ltd. (Copy

enclosed)
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ANNEXURES

INITIAL OIL SPILL REPORT

ANNEXURE 1

Particulars of person, office
reporting

Tel No.

Date & time of incident

Spill location

Likely cause of spill

Witness

Initial response action

By

Any other information

offence not to report oil pollution incident.

required:

This FIR is to be followed by company’s incident report also.

This FIR is to be sent to Marine Manager by fastest means of communication possible. It

Following POLREP report to the Government through nearest CG information will also be

Identity of informant

Time of FIR

Source of spill

Cause of spill

Type of spill

Colour code information (from CG)

Radius of slick

Tail

Volume

S an

Quantity

Weather

Tide / current

Density

Layer thickness

Air / Sea temp.

Predicted slick movement

Size of spill classification (Tier 1, 2 or 3)
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POLREP ANNEXURE 2
In case of an oil spill, APSEZ will provide information to Commandant Coast Guard Dis
Porbandar COMDIS 1 and Coast Guard Station Mundra in the following format:
SN. Parameter Data
1. Identity of the informant
2. Time of information receipt
3. Source of Spill
4. Cause of Spill
5. Type of oil
6. Colour code information
7. Configuration
8. Radius
0. Tail
10. | Volume
11. | Quantity
12. | Weathered or Fresh
13. | Density
14. | Viscosity
15. | Wind
16. | Wave Height
17. | Current
18. | Layer Thickness
19. | Ambient air temperature
20. | Ambient sea temperature
21. | Predicted slick movement
22. Qonfirm Classification of spill
size
Additional Information :
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LIST OF RESOURCES AVAILABLE ANNEXURE 3
Tugs Available for Oil Spill Containment
Name of Tug Type BHP OSD AFFF Capacity BP
(cubm/Hr)
Dolphin No. 6 ASD 2200 X 2 3000 Iqr 2000 It 1200 55
Dolphin No. 7 ASD 2200 X 2 3000 Itlr 2000 Itf 1200 55
Dolphin No. 8 ASD 2200 X 2 3000 Hr 2000 Itf 1200 55
Dolphin No. 10 ASD 3000 X 2 3000 Itr - - 70
Dolphin No. 11 ASD 2200 X 2 3000 lItr 2000 lItr 1200 55
(DSV)
Dolphin No. 12 ASD 3000 X 2 3000 Itr 2000 Itr 1200 70
Dolphin No. 14 ASD 3000 X 2 3000 Itr 2000 lItr 1200 70
Dolphin No. 15 ASD 3000 X 2 3000 Itr 2000 Itr 1200 70
Dolphin No. 16 ASD 3000 X 2 3000 Itr 2000 Itr 1200 70
Dolphin No. 17 ASD 3000 X 2 3000 ltr - - 70
Dolphin No. 18 ASD 3000 X 2 3000 Itr 2000 Ity 1200 70
Khushboo Fixed 401 X2 - - - 10
screw

Dolphin No. , 6, 7, 8, , 10, 11, 12, 14,15,16 ,17& 18 are fitted with Oil Spill Dispersant booin and
proportionate pump to mix OSD and Sea water as required. Dolphin No. 6, 7, 8, 11, 12, 14, 15,
18 are fitted with a fire curtain and remote controlled fire monitors.

All above twelve Tugs have class notation as Harbour Tugs and are certified to work within th

Harbour limits only.
Reception Facility : 12" pipe line, connected to a slop tank at chemical tank farm.

16, 17 &

e

Dolphin 11 has fire fighting system of 1200 m3/hr along with 20 ton lifting “A” frame and diving support

facility.

Location of Oil Spill Equipment: The Qil Spill EQuipments are stored in SPM Store.
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Resources / Equipment Available with APSEZL, Mundra

ltem Quantity
Canadyne Fence Boom (Reel model 7296/8496 with Power Pack, Towing bridles 1 no
and Tow lines - 255 Mtrs
Eco air boom with accessories - 300 m 1 no.
Fence boom with accessories — 250 m 1 no.
Markleen inflatable containment boom Z 1100 HD — 500m 1 no.
Power pack with boom reel with hydraulic hoses 2 nos.
Power pack - 20 KV with boom reel with hydraulic hoses 2 nos.
Lamor Side Collector system (Recovery Capacity 123 m3/ hr)
(Side collector LSC-3C/2300(01C0O2-P536). QOil transfer pump OT A 50 with|oil 2 sets
transfer hose set
Lamor Minimax 12 m3 skimmer 2 sets
Multi-skimmer — 10 tph with pump 4 sets
Multi-skimmer — 30 tph with pump 1 set
Power pack for skimmers with hydraulic hoses 4 nos.
Power pack - 20 KV for skimmers with hydraulic hoses 1 no.
Floating tank (25 m3) 2 nos.
Floating tank of 25 tonnes 2 nos.
Floating tank of 5 tonnes 5 nos.
Foot pumps for floating tank 6 nos
Qil Spill Dispersants 40250 liters
Absorbent pads 1000
Portable dispersant storage tank: 1000 Itr capacity 1 no.
Portable pumps 2 nos.
Hydraulic hoses for Markleen boom reel, 10 m 2 sets
Markleen diesel hydraulic power pack — 20 KW 3 nos.
Two — way hydraulic maneuvering panel 1no
Backpack type boom inflator with petrol engine 3 nos.
Hydraulic hoses for maneuvering panel, 5 m 1 set
Qil discharge hose, 37,2 x 10 m 1 set
Air inflators — petrol engine (Markleen make) 2 nos.
Air inflators — petrol engine (Eco make) 1 no.
Two way hydraulic control panel with hydraulic hoses — 5 m (Markleen make) 1 set
Power pack trolley (Markleen make) 1 no.
Rachet belt (Eco make) 10 nos.
Tool box (Eco) 6 nos.

Facilities in the Marine Control room:

1. Tidal stream gauge: This can accurately read the prevalent rate of flow and direction of current.
2. Tide gauge: For accurately calculating the height of tide at any given time.
3. Wind gauge: For direction and speed of wind.

4. VHF sets (fixed and portable) with complete range of marine frequencies to be used for field

operations.
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LIST OF TELEPHONE NUMBERS OF EXPERT ADVISORS ANNEXURE 4
List of Important Telephone Numbers of Govt. Officials and other neighboring Organisations
(Expert and Advisors) related to Spill Combating Plan
SN. Company Name and Designation Telephone Numbers
1. APSEZL, Mundra Chief Executive Officer 02838-61115
Head Marine 02838-255727
Pollution Response Officer | 02838-255730
Port Control 02838-255761 / 289170 (Fax
2. Kandla Port Trust Chairman 02836-233001 / 234601
Dy. Conservator 02836-223585 / 220235
Harbor Master 02836-270201
Signal Station 02836-270194 / 549
3 Indian Oil Corporation, CM (Ops) 02838- 222194
Mundra Manager (Ops) 02838- 222197
Control Room 02838- 224444
4 Indian Oil Corporation, DGM (Ops) 02833-256527
Vadinar Manager Tech Services 02833-256464
Port Control 02833-256555
5 Reliance Petroleum Ltd Marine Chief 0288-4013607
Jamnagar Senior Port Captain 0288-4013750
Port Control 0288-4012600 / 4012610
6 The Commanding Officer | ICGS, Mundra 02838 - 271402 & 03 (Tel)
Indian Coast Guard Station, | Station Ops Officer 02838 — 271404 (Fax)
Mundra
7 The Commander COMCG (NW) 079-23243241 (Tel)
Coast Guard Region (North | Regional Ops & Plans Officen 079-23243283 (Fax)
West), Gandhinagar
8 The Commander COMDIS-1 0286-2214422 (Tel)
No.1 Coast Guard District District Ops & Plans Officer | 0286-2210559 (Fax)
(Guj), Porbandar
9 The Commander COMCG (W) 022-24376133 (Tel)
Coast Guard Region (West) | Regional Ops & Plans Officen 022-24333727 (Fax)
Mumbai
10 The Officer-in-Charge PRT (W) 022-23722438 (Tel)
Coast Guard Pollution Officer-in-Charge 022-23728867 (Fax)
Response Team (West),
Mumbai
11 Gujarat Maritime Board Vice Chairman & CEO 079-23238346 / 23238363
Chief Nautical Officer 079-23234716
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12 Ministry of Environment Director (Environment) 079-23252154 / 23251062
Govt. of Gujarat 079-23252156 ( Fax)
13 Guijarat Pollution Control Environmental Engineer 079-232 22756
Board 079-232 22784 (Fax)
List Of Important Telephone Numbers Of Adani Group Personnel
S.No. | Description / contact person / designatio Telephone Nos.
Landline Mobile
01 Capt. Sansar Chaube, Head — Marine & 02838 - 255727 91 9925223674
PFSO, APSEZL
02 | Capt. Rahul Agarwal, Dy PFSO, APSEZ| 02838-255947 91 9687678479
Capt. Pankaj Kumar Sinha, Dy. PFSO,
03 APSEZL 02838 —255730 91 7574894206
Mr.Cherian Abraham, Dy. PFSO -
04 | (AICTPL & CT-4) 91-2838 - 255733 9189800 48850
05 Capt. Kumar Paritosh, Dy. PFSO, AMCT| 02838 — 255733 91 9879104839
06 Mr. Vilsan Kurian, Dy.PFSO, MICT 02838 — 252015 91 9879104805
Capt. Srinivas Kaki, Dy. PFSO, West
07 Basin, APSEZL 02838 - 255963 91 9879203556
: 02838 — 255333/
08 Marine control, APSEZL 255761 91 9825228673
09 Port Operation center, APSEZL 02838 —255762 91 9825000949
10 Port security Control, APSEZL 02838 — 289322 91 9825000933
11 | Head - Security, APSEZL 02838 — 289947 91 9099005727
Head - Health, safety & Environment,
12 APSEZL 02838 - 255777 91 7574894383
13 | Head - Fire Dept. APSEZL 02838 — 255857 91 7069083035
14 | Occupational Health Centre 02838 - 255710 91 8980015070
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Marine Officer/ SPM Mooring master ANNEXURE 5

Responsibilities

« Observe or receive report of oil or chemical spill incident
* Initiate measures to prevent/ reduce further spillage
* Maintain communication with other all vessels

Step Actions Additional Information
Alert (Marine Manager / On Scene Commanter
SPM Pilot VHF Channel 73/ 77
Tugs and other support/ response craft
I nitial Stop all cargo operations Liaise with Terminal Shift
Actions Ensure all safety precautions taken/observed | ENgineer
Verify incident details
Advise all relevant information tMarine
Manager / On Scene Commander SPM Pilot
Initiate personal log
Place tugs/other response craft on stand-by
Further Brief (Marine Manager / On Scene Commander
Actions / SPM Pilot as necessary
Mobilize response equipment/ personnel as diregted
by (Marine Manager / On Scene Commander
Maintain personal log of communications and
events
Act as instructed bgMarine Manager / On Scene
Commander SPM Pilot
Final Submit personal log to HOD — Marine
Actions Attend debrief
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MARINE MANAGER / On Scene Commander ANNEXURE 6

Responsibilities

« Initially assess situation
» Verify classification
« Verify fate of spill

* Collect evidence and/ or statements

« Verify resources immediately at risk, inform parties
< Provide accurate situation reports to Radio Room/ HOD — Marine

e Liaise with HOD-Health, Safety, Environment & Fire
« Liaise with incident vessel regarding status of oil spill (if applicable)

Step Actions Additional Information
Alert HOD — Marine
I nitial Proceed to incident location, assume role of Pn-
Actions Scene Coordinator
Ensure all safety precautions have been taken | siopped or ongoing
Initiate response /
Investigate cause/ source of spill
Communicate all information to HOD — Marine
Ensure samples of spilled oil taken
Initiate personal log
Take photographic evidence
Collect evidence and take statements
Further Ensure resources are being deployed as requiredl
Actions Provide co-ordination at-sea response
Provide detailed situation reports to HOD- Maring
Liaise with -Health, Safety Environment & Fire
Department.
Final Submit personal log to HOD — Marine
Actions Attend debrief
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SPM Pilot ANNEXURE

Responsibilities * Initially assess situation

» Verify classification

« Provide accurate situation reports to Radio Room/ OSC

» Collect evidence and/ or statements

« Liaise with incident vessel regarding status of oil spill (if applicable)

Step Actions Additional Information
Alert (1 Marine Control Room VHF Channel 73 /77
1 0OSC
[J Tugs and other support / response crafts
I nitial Assume role of On-Scene Coordinator
Actions Investigate cause/ source of spill Stopped or ongoing
Communicate all information to Marine Control
Room
Ensure samples of spilled oil taken
Initiate personal log
Take photographic evidence
Collect evidence and take statements
Further Ensure resources are being deployed as requiregl
Actions Provide co-ordination of the at-sea response
Provide detailed situation reports to HOD — Marine
Final Submit personal log to HOD — Marine
Actions Attend debrief
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HOD — Marine

ANNEXURE 8

Responsibilities

* Confirm/ amend initial classification
« Manage the APSEZL response

* Brief COO, APSEZL
* Liaise with Coast Guard

» Approve press statements for release

» Authorize expenditure after consultation with COO APSEZL

Step Actions Additional Information
Alert Coast Guard
External organizations
I nitial Verify/ amend spill classification
Actions Ensure all safety precaution have been taken
Confirm external organizations have been alerted
Convene Emergency Response Team
Predict slick movement
Liaise with vessel Agents/ Owners as appropriatg
Further Chair the Emergency Response Team meetings
Actions Constantly review the strategy being employed fand
advise of changes where necessary
Approve all expenditure commitments
Brief President APSEZ
Agree press statements with Corporate Relafjons
Chief
Confirm formal samples have been taken
Advise Coast Guard if oil migrates outside of Lofal
Area
Final Terminate the clean-up
Actions Collate personal logs.
Prepare the incident report.
Hold full de-brief involving all members.
Fin<_aI Amend contingency plan as required.
Actions
(contd.) General Report to President
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OIL SPILL PROGRESS REPORT ANNEXURE 9
Incident Name:
Updated by:
Date: Time (local):
Summary of Incident Response Operations:
Summary of Incident Response Resource Utilization:
Number of Aircraft: Number of Vessels:
Dispersant Used: Liters | Length of Booms in Use: m

Number of Recovery Devices:

Number of Storage Devices:

Sorbent Used: kg | Bio-remediation Used: kg
Number of Personnel: Number of Vehicles:

Specialist Equipment:

Oil Spill Balance Sheet:

Total amount of oil spilled: Tons
Total amount of oil recovered: Tons
Outstanding amount of spilled oil: Tons
Mass balance:

Estimated Natural Weathering: Tons
Mechanically agitated: Tons
Chemically dispersed: Tons
Skimmer recovered: Tons
Sorbent recovered: Tons
Manually recovered: Tons
Bio-remediated: Tons
Other: Tons
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Emergency Response Log ANNEXURE 10

Page Number: Date:

Name: Position:

Contact Number Signature:

Time Activity Completed:

Control Room Officer HOD — Marine

Reviewed By : Capt. Rahul Agarwal Issue No. : 01| IssuedOn : 15.07.2016
Approved By : Capt. Sansar Chaube Revision No. : 03 Page 82 of 100

152



ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.

MUNDRA

OIL SPILL CONTINGENCY RESPONSE PLAN

Classification of Oil

ANNEXURE 11

Group 1 oils

AP > 45 (Speciic gravity <0.8)
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Response Guidelines

Light Oil Response Guidelines

. . Recover using:
Weir skimmers
Vacuum skimmers
Absorbent booms
Coast Guard
Consult
Monitor & Evaluate . Head - Fire

ANNEXURE 12

Mob|I|se/depon Consult
{ booms .P [Head En\/lronment
Track the leading
edge
Apply mechanical
dispersion
Sweep thick oil with Install / augment
C tsteanfesel] defence! deflectio
Ignore sheen Identify potential
Deploy LW mark
e
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Heavy Oil Response Guidelines

Consult
Head-Fire

Consult

Advise
Coast Guard

..

Mobilise/deploy }

booms Head-Environment

—

)
- |
&

T
LEmel
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Site Specific Health and Safety Plan ANNEXUR
Assessment Form
1. APPLIES TO SITE :
2. DATE : 3. TIME : 4. INCIDENT :
5. PRODUCT(S): | (Attach MSDS)
6. Site Characterization
6a. Area O Open water O Inshore water | O River/ Creek O Salt marsh O Mudflats
O Shoreline O Sand O Shingle O Intake Channel
6b. Use O Commercial O Industrial O Public O Government O Recreational
O Residential O Other
7. Site Hazards
O Boat safety O Fire, explosion, in-situ burn O Slips, trips and falls
O Chemical hazards O Heat stress O Steam and hot water
O Drum handling O Helicopter operations O Tides
O Equipment operations O Lifting O Trenches, excavations
O Electrical hazards O Motor vehicles O Visibility
O Fatigue O Noise O Weather
O Others O Overhead/buried utilities O Work near water
O O Pumps and hoses
8. Air Monitoring
|E| O, | |E| LEL | |E| Benzene | |E| H.S | |E| Other
9. Personal Protective Equipment
O Foot Protection O Coveralls
O Head Protection O Impervious suits
O Eye Protection O Personal Floatation
O Ear Protection O Respirators
O Hand Protection O Other
10. Site Facilities
O Sanitation O First Aid O Decontamination
11. Contact details :
O Doctor Phone
O Hospital Phone
O Fire Phone
O Police Phone
O Other Phone
12. Date Plan Completed
13. Plan Completed by
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Indian Chart 2079

ANNEXURE 14
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List of recycler approved by state of Gujarat

ANNEXURE 15

Ministry of Environment & Forest & Climate Change (MoEFCC), New Delhi has published a Gazattee notification vide no S.O 19

H6(E)

dated 13/08/2010 as the fourth amendment in the hazardous waste (M,H&TM) rules 2008 and has came into force from 13/08/2010.

Li st of Registered Used Oil/Waste Oil Recyclers Granted by GPCB.

Sr Name validity Waste Capacity E-mail ID

No under Sch -

v

1 Aadi Oil Pvt. Ltd., 25/01/2011 to Waste oil 27000 KLPA oil@aadigroup.in /
SUR NO- 24/01/2016 gaurang.sathwara@aadioil.com
141,Paiki,Mundra,SEZ, Ta-
Mundra. Dist- Kutch

2 Alicid organic Industries Ltd., 03-12-2012 to Waste oil 18000 KLPA alicidoil@yahoo.com
Plot no: 208, Hanuman 02-12-2017
Henduva, opp. Gujcomasol,
Nr. Khari River, Highway,
Post: Palavasana, Mehsana-2

3 Karim Corporation, 14/10/2011 to | Used ol 78 KLPA karim.corporation@yahoo.c
157/35-C, Good luck 13/10/2013 om
market, Opp. Chandola
lake, Narol road,
Ahemdabad - 380028

4 Deepak Petrochem Ltd., | 18/11/2011 to | Waste Oil/ | 50,400 KLPA | deepak_petrochem@yahop.
56/2, rameshwar road, vill,| 17/11/2015 Used oil co.in
Vasenti, nr. Baska, tal.
Halol, panchmahal- 38935

5 Concept Petrochem, 15/11/2011 to | Waste Oil | 12000 KLPA | conceptpetrochem@yahoq.
S.No. 249A, Plot No: 41/A] 14/11/2016 co.in
Vasna lyava, Vill. Sanand,
Dist. Ahmdabad

6 Karam petroleum product | 29/11/2011 to | Used oil 420 KLPA karamhusainkhan@yahooic
p.ltd., Plot 23/10/2016 om
no.1915,gidc,sarigam,ta:-
umbergaon, dist-valsad,
Guijarat

7 Mazda Industrol, 13/01/2012 to | 1. Used ail | 1. 4320 KLPA | rukshadmaster@gmail.com
Plot No.- 349 Vill- Sahol | 12/01/2017 2. Waste oil| 2.4800 KLPA
Bharuch

8 Alka Enterprises, 19/01/2012 to | 1. Used oil | 1. 3600 KLPA | alkaenterprises.ahd@gmail.
Plot No.- 10,Panjetini 18/01/2017 2. Waste oil| 2. 7800 KLPA | com /
Estate. Opp. P.W.D. Stores, alka.enterprises@ymail.co
Danilimda Ahmedabad m

9 Jodhpur Oil Industries, 13/02/2012 to | Used ol 2880 KLPA | jpoil_714@yahoo.in /
Panjetani Estate Opp 12/02/2017 irfany1812@gmail.com
PWDStores.
Near Chandola Lake
Danilibmda, Ahmedabad

10 | Bombay Oil Company, 13/02/2012 Used 3420 KLPA | bombayoilco@yahoo.in
Sur-362,363,366,487,
Paiki,Plot No-14 & 24 Vill-
Vatwa, Ta. Dascroi,
Ahmedabad

Reviewed By Capt. Rahul Agarwal Issue No. 01 | Issued On 15.07.2016
Approved By Capt. Sansar Chaube Revision No. 03 Page 89 of 100

159



ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.

MUNDRA

OIL SPILL CONTINGENCY RESPONSE PLAN

11 | Tawakkal Traders, 27/02/2012 to | Used oil 2040 KLPA tawakkal.traders14@yahoo.
Plot no-15,jagannath 26/02/2017 com
maharaj farm, nr- sikandar
market, danilimda,
Ahmedabad

12 | Amafhh Petroleum, 30/03/2012 to | Used oill 3000 KLPA | aromapetrochem@gmail.co
60, GIDC, Vartej, 29/03/2017 m
Bhavnagar

13 | Shree Bhagwati Petrochem11/09/2012 to | 1. Used oil | 1. 5280 KLPA | himanshugohil63@gmail.c
Plot no. 3, Survey Np. 211} 10/09/2017 2. Waste oil| 2. 3120 KLPA | om
Sihor-Ghanghli Road, Vill.
Ghanghli, Ta. Sihor,
Bhavnagar

14 | Shana Petrochem, 17/09/2012 to | Used ol 3960 KLPA | shanapetrochem@yahoo.¢o
Opp. PWD stores, nr. Eagle05/12/2017 m
traders, chandola lake,
narol road, Ahemdabad -
382028

15 | Jawrawala Petroleum, 18/09/2012 to | 1. Used oil | 1. 4800 KLPA | jawrapetro@yahoo.co.in
Plot No:200/33, B/H 17/09/2017 2. Waste oil| 2. 9000 KLPA
Kashiram
Textile Mill, Narol,
Ahmedabad - 382405

16 | Jay Yogeshwar Petro 25/09/2012 to | Used oil 1500 KLPA | jys_moto@yahoo.com
Chemicals, s.no. 200, block24/09/2017
no.157, plot no 2/2, vill.
Malpartal. Ghogha, distt.
Bhavnagar

17 | Aroma Petrochem, 30/03/2012 to | Used oill 3000 KLPA | aromapetrochem@gmail.co
60, GIDC, Vartej, 29/03/2017 m
Bhavnagar

18 | Suraj barrel supply co., 19/11/2012 to | Used ol 2700 KLPA | suraj_barrel786@yahoo.in
Opp. D.W.D, nr. Goodluck| 15/02/2017
barrel market, chandola
lake,narol highway,
ahemdabad -380028

19 | Suzlon Enterprise, 29/11/2012 to | 1. Used ail | 1. 3600 KLPA | alicidoil@yahoo.com
Plot N0.3488/2, Phase-1V,| 28/11/2017 2. Waste oil| 2. 18000
GIDC, Chhatral, Ta-Kalol, KLPA
Gandhinagar

20 | Alicid Oraganic Ltd., 03/02/2012 to | 1. Used oil | 1. 3600 KLPA | alicidoil@yahoo.com
Plot no: 208, Hanuman 02/02/2017 2. Waste oil| 2. 18000
Henduva, opp. Gujcomasal, KLPA
Nr. Khari River, Highway,
Post: Palavasana, Mehsana

21 | Shana oil process, 01/12/2012 to | Used oll 910 KLPA shanaoilprocess@yahoo.co
New good Market, opp. 30/11/2017 m
P.W.D. Stores, Chandola
lake,Narol road,
Ahmedabad — 28
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22

Virat Petroleum,

Plot No.19 D, Mahagujarat
Ind.Estate, Vill moriya, Ta
Sanand, Ahmedabad

29/11/2012 to
28/11/2017

Used ol

7200 KLPA

viratpetroleum9786@gmali
.com

23

Navkar Enterprise,

Block no. 185/186, vill.
Chachrvadi, vasna, tal.
Sanand,

distt. Ahemdabad - 38221(

09/02/2010 to
08/02/2015

Waste Oll

4800 KLPA

navkar.ent0O5@gmail.com

24

One-Ten Impex,
Survey No.72-P1,
Trapaj-364240, Alang
Road, Ta-Talaja, Dist-
Bhavnagar

3/10/2013 to
2/10/2018

1. Used oil
2. Waste oll

1. 2400 KLPA
2. 3600 KLPA

onetenimpex@gmail.com

25

Shana oil process,

New good Market, opp.
P.W.D. Stores, Chandola
lake, Narol road,
Ahmedabad - 28

13/12/2013 to
12/12/2018

1. Used Oil
2. Waste
Oil

1. 300 KLPA
2. 610 KLPA

shanaoilprocess@yaho0.¢
m

26

Power Gold Petrochem PV
Ltd., Plot No.508/B/2, S.
No0.436,Por — Utiya Road,
Por,Vadodara

t

30/12/2013 to
29/12/2018

1. Waste
Oil
2. Used Ol

1. 10800
KLPA
2. 2400 KLPA

powergold99@gmail.com

27

A N Lubricants,

Plot no. 45, GIDC,
Bhatporeichhapore-

nr. GAIL colony,
Bhatpore, Tal. Choryaci,
Dist.Surat - 394510

26/02/2014 to
25/02/2019

1. Used oil
2. Waste oill

1. 6000 KLPA
2. 6000 KLPA

anlubricant@gmail.com

28

Navkar Enterprise,

Block no. 185/186, vill.
Chachrvadi, vasna, tal.
Sanand,

distt. Ahemdabad - 38221(

09/02/2010 to
08/02/2015

Waste Ol

20820 KLPA

navkar.entO5@gmail.com

29

Priyansi Corporation,
Shed no- ¢c-1,805 to
806,GIDC,

Bamanbore, Ta- Chotila,
Di-Surendranagar

25/03/2014 to
24/03/2019

1. Used oil
2. Waste oill

1. 2400 KLPA
2. 2880 KLPA

priyansicorpo@gmail.com

30

United Shipping Company|
Plot No-69 & 70,
Gadhidham, Kutch

09/04/2014 to
08/04/2019

1. Used oil
2. Waste oll

1. 1200 KLPA
2. 6000 KLPA

rajesh@unitedgroupindia.c
0.in

31

Amar Hydrocarbon Pvt
Ltd.,

Plot N0.36, Sr. N0.165/1 tg
180, 1 & 2, Tal. Sanand,
Dist.Ahmedabad

10/04/2014 to
09/04/2019

1. Used oil
2. Waste oll

1. 3600 KLPA
2. 18900
KLPA

amarhydrocarbon@gmail.
om

x4

32

Karim Corporation,
157/35-C, Good luck
market,

Opp. Chandola lake, Naro

road, Ahemdabad - 38002

3]

13/05/2014 to
12/05/2019

Used oll

84 KLPA

karim.corporation@yahoo.
om

(@)
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[

33 | Goodluck Petroleum, 06/06/2014 to | Used oll 1440 KLPA | manojmakwana27@gmail
Plot No.118, GIDC, 05/06/2019 om
Limdi Highway Road,
Ta-Limdi, Dist-
Surendranagar

34 | Jawarawala Petroleum, | 09/07/2014 to | 1. Used oil | 1. 4800 KLPA | jawrapetro@yahoo.co.in
Plot No:200/33, B/H 08/07/2019 2. Waste oil| 2. 9000 KLPA
Kashiram
Textile Mill, Narol,
Ahmedabad - 382405

35 | Western India Petrochem | 25/07/2014 to | 1. Used oil | 1. 3660 KLPA | wipci@yahoo.com
Industry, Plot No-50, 51, | 24/07/2019 2. Waste oil| 2. 11100
GIDC Estate, Village KLPA
Gozaria, Dist-
Mehsana

36 | Shibl Lubricant, Block 25/07/2014 to | Used oil 7200 KLPA shibllubricant@gmail.com
no.90, Plot No.1-2-3, 24/07/2019
Karanj, Modvan
Patia, Mandvi, Surat

37 | RK Steel, PI-No-21 GIDC| 30/07/2014 to | Used oil 4320 KLPA | rksteel_gujarat.co
Estate Ph-1 29/07/2019
Narmadanagar, Bharuch

38 | Atlas organics Pvt Ltd., 13/08/2014 to | Waste Oil 21600 KLPA | atlasorganics@yahoo.com
Opp: PWD Store, 12/08/2019
Nr. Chandola Lake,
Danilimda,
Ahmedabad-28

39 | M/s.Reliance Barrel Supply03/09/2014 to | 1. Used Qil | 1. 8280 KLA | reliancebarrel@yahoo.con
co., 200/34, B/H-Kashiram| 02/09/2019 2. Waste 2. 9000 KLA
Mill, Narol, Ahmedabad- Oil
382405

40 | Noorani Enterprise, 25/09/2014 to | 1. Used oil | 1. 2160 KLPA | nooranienterprise99@gmg
Plot N0.57/58, GIDC, 24/09/2019 2. Waste oil| 2. 2820 KLPA | .com
Matar, Ta-Dist: Kheda

41 | Star International 29/09/2014 to | Used oil 3150 KLPA | starintpet@gmail.com
Petroleum, 28/09/2019
Plot No.175, Vill-hahWadi,
Narol-Vasna Road, Narol,
Dist-Ahmedabad

42 | Unity Petroleum Co., 10/10/2014 to | Used ol 600 KLPA unitypetro_hamid@yahoo.
Opp: PWD Store, 09/10/2019 om
Nr. Chandola Lake,
Danilimda,
Ahmedabad-382405

43 M/s. A One Lube Refinery] 15/10/2014 to | Used oll 3120 KLPA Brishol@gmail.com
Plot No0.458, New GIDC, | 14/10/2019
Nasilpore, Dist. Navsari

44 | M/s.Oasis Industries, 20/10/2014 to | Used oil 2700 KLPA oasisindustryl@gmail.con
Plot No0.267/P-1, Katpur | 19/10/2019
Marhaniya Road,
Patan-384365, Ta-Dist:
Patan,
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ABC Organics &
Chemicals,

Plot no. 605, GIDC Estate,
Panoli, Bharuch

17/12/2014 to
16/12/2019

Used ol

1500 KLPA

abcorganicschemicals@y3
00.com

\h

46

Jay Yogeshwar Petro

17/12/2014 to

Chemicals, s.no. 200, block16/12/2019

no.157, plot no 2/2, vill.
Malpartal. Ghogha, distt.
Bhavnagar

Used ol

1500 KLPA

jys_moto@yahoo.com

47

M/s R.R. Industries,
Plot no. 19, GIDC, Matar,
Kheda

23/12/2014 to
22/12/2019

Used Oil

2880 KLPA

rrindustries61093@gmail.c
om

M/s Power Petrochem,
Plot no. 33, Raja Rao
Industrial Area, Navagam,
Dist. Rajkot

23/12/2014 to
22/12/2019

1. Used Oil
2. Waste
Oil

1. 2160 KLPA
2. 2820 KLPA

powerpetrochem@yaho0.¢

om/
gondaliyaalpesh@yahoo.i

49

M/s. Welknown Industries
Plot No. 43, S.No 396,
New Ahmedabad Industiral
Estate Bavala — Sarkhej
highway, Moraiya, Sanand,
Ahmedabad.

30/012015 to
29/01/2020

1. Used Oil

600 KLPA

mslakdia@yahoo.com

50

M/s.Ashish Coating
Technologies Pvt Ltd.,
Plot No.431, GIDC
Vaghodia,

Dist. Vadodara-391760

11/02/2015 to
10/02/2020

Paint
Sludge

120 KLPA

aashish.brd.@actpl.co.in

51

M/s. Vadiawala Industries,
Plot No.24, New
Ahmedabad

Industrial Estate,

Bavla — Sarkhej Highway,
Vill-Moraiya,

Tal- Sanand,

Dist: Ahmedabad

18/02/2015 to
17/02/2020

1. Used Oil

2400 KLPA

52

M/s. Hindustan Oils
Industries,

Shed No.282, A-l, Sec-lll,
Kandla SEZ, Gandhidhamt
370210, Dist-Kutch

27/03/2015 to
26/03/2020

1. Used Oil

12000 KLPA

hindoilkan@yahoo.com

53

Navkar Enterprise,
Block no. 185/186, vill.
Chachrvadi, vasna, tal.
Sanand,

distt. Ahemdabad - 38221(

01/04/2015 to
31/03/2020

Waste Oll

2082KLPA

navkar.entO5@gmail.con

M/s. Alicid Organic
IndustriesLtd
Plot No.208, Hanuman

Henduva,Opp. Gujcomasal

Near Khari River,

Highway, Post: Palavasana,

03/02/2015 to
02/02/2017

1. Used Oil
2. Waste
Oil

1. 1800KLPA
2. 3600 KLPA

alicidoil@yahoo.com
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55 | M/s. Rajasthan Petroleum| 15/04/2015 to | Used oll 6000KLPA rajasthanpetoleum@yahoo.com
115-A/2/2, Shree Hari Saw 14/04/2020
Mill Compound,
Narol Road, Opp-Bombay

56 | Concept Petrochem, 15/11/2011 to | Waste Oil 12000 KLPA | rajasthanpetoleum@yahoo.com
S.No. 249A, Plot No: 41/A| 14/11/2016
Vasna lyava, Vill. Sanand,
Dist. Ahmdabad

57 | Shine Petrochem, 28/04/2015 to | Waste Oill 12000 KLPA | conceptpetrochem@yahoo.
Survey No.21, Vill: Jakshi-| 27/04/2020 co.in
382150, Ta: Viramgam,
Dist:Ahmedabad

58 | M/s. Aman Petroleum, 29/06/2015 to | Waste Ol 1350 KLPA
Plot No.34, (Sr. No.163), | 28/06/2020
Opp: PWD Store,
NR. Bhavna Textiles,
Chandola Highway,
Dist-Ahmedabad

59 | M/s. R. V. Biocoal, 03/07/2015 to | Waste Oil | 26250 KLPA rvibiocoal@ymail.com
Survey No0.205/P, National 02/07/2020
Highway — 8B,
Alakh Hotel, Vill — Gomta,
Ta— Gondal,
Dist: Rajkot-360311
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Terms, definitions and abbreviations used in this plan

APSEZL Adani Ports and Special Economic Zone Ltd.

COO Chief Operating Officer

DGM Deputy General Manager

DGS Directorate General of Shipping

ENGR. Engineer

ESD Emergency Shut Down

FIR First Information Report

FO Furnace Oil

GMB Gujarat Maritime Board

GPCB Guijarat Pollution Control Board

HOD Head Of Department

HQ Head Quarters

HSD High Speed Diesel

ICG Indian Coast Guard

IMO International Maritime Organization

IPMS Integrated Port Management System

KPT Kandla Port Trust

LWS Low Water State

MCLS Maximum Credible loss scenario

MMD Mercantile Maritime Deptt.

MOEF Ministry of Environment & Forest

MSDS Material Safety Data Sheets

NOS DCP National Oil Spill Disaster Contingency Plan

OSC On Scene Commander

PLEM Pipe line end manifold

POLREP Pollution Report

PPE Personal Protective Equipment

PR Public Relations Officer

R/O Radio Officer

SKO Super Kerosene QOil
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Certificate of Endorsement
(To be certified personally by an officer not below the post of Deputy Conservator of a port facility or the
Installation Manager of an oil installation, or offshore installation, or equivalent legally responsible
authority)
I hereby certify that:

1 The oil spill contingency plan for the facility under my charge has been prepared with due regard to the
relevant international best practices, international conventions, and domestic legislation.

2. The nature and size of the possible threat including the worst case scenario, and the resources
consequently at risk have been realistically assessed bearing in mind the probable movement of any oil spill

and clearly stated.

3. The priorities for protection have been agreed, taking inte account the viability of the various protection
and clean-up options and clearly spelt out.

4. The strategy for protecting and cleaning the various areas have been agreed and clearly explained.

5. The necessary organization has been outlined, the responsibilities of all those involved have been clearly
stated, and all those who have a task to perform are aware of what is expected of them.

6. The levels of equipment, materials and manpower are sufficient to deal with the anticipated size of spill. If
not, back-up resources been identified and, where necessary, mechanisms for obtaining their release and
entry to the country have been established.

7. Temporary storage sites and final disposal routes for collected oil and debris have been identified.

8. The alerting and initial evaluation procedures are fully explained as well as arrangement for continual
review of the progress and effectiveness of the clean-up operation.

9. The arrangements for ensuring effective communication between shore, sea and air have been described.
10. All aspects of plan have been tested and nothing significant found lacking.

11. The plan is compatible with plans for adjacent areas and other activities.

12. The above is true to the best of my knowledge and belief.

13. I undertake to keep the plan updated at all times and keep the Indian Coast Guard informed of any
changes through submission of a fresh certificate of endorsement.

Seal: Signature:
Name: Capt. Sansar Chaube
Designation: Head - Marine
Organisation: Adani Ports and SEZ Ltd, Mundra
Place: Mundra Date: 15 Jul 2016
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Appendix E5 to NOS DCP 2015

(Para 4.5 refers)

Contingency Planning Compliance Checklist

Wa.rne of the Port/ Oil Handling Agency | Adani Ports and SEZ Limited, Mundra J
[z Complied
DESCRIPTION Yes/No Remarks .

Risk Assessment

1. Whether the facility produces / handles / uses / Voo (Ref. OSCRP 2.2)
imports / stores any type of petroleum product.

Whether risk assessment is done Yes | (Ref. OSCRP 2.0)

3 Who did the risk assessment Environ Software (P) Ltd. &
APSEZ

Yes | (Ref. OSCRP 2.4) ;

n

Yes

4, Whether maximum volume of oil spill that can
occur in the worst case scenario is considered,
5; Whether relative measures of the probability and
consequences of various oil spills ircluding worst Yes (Ref. OSCRP 2,4)
case scenario are taken into account.

6. - | Whether all types of spills possible in the facility
are considered including grounding, collision, fire, Yes | (Ref. OSCRP 2.3 & 2.4)
explosion, Rupture of hoses,

7. Please specify the list of oils considered for risk e (Ref. OSCRP 2.2)
assessment

8 Whether the vulnerable areas are estimated by
considering maximum loss scenario and weather Yes gﬁ: ousl::g:nzall.‘Scenarios)
condition 3

9 Whether impacts on the vulnerable areas are
made after considering the marine protected Yos (Ref. OSCRP 2.6)

areas ,population ,fishermen ,saltpans ,mangroves
.corals, and other resources withir that area

10 V\{hether measures for reductiqn of identified (Ref. OSCRP 1.4, 2.3, 2.6. 3
high risk are included by reducing the Yes & 5)
consequences through spill mitigation measures

1 Whether steps have been considered to reduce : All facilities developed
risks to the exposed population by increasing NA within SEZ keeping safe
safe distances by acquiring property around the distances from the exposed
facility ,if possible population.

12 | Whether risk levels are established for each (Ref. OSCRP 2.1
month after considering the probability with tide Yes | computational scenarios &
and current and consequences of each such spill 2.3)

13 | Whether prevention and mitigation measures are (Ref. OSCRP 4.0,7.0,8.0 &
; : YES
included in the plan 9.0)

14 | Whether the spill may affect the shoreline.(length
| of the shoreline with coordinated)

15 | Whether time taken the oil spill to reach ashore in
each quantity of spill in various month are Yes (Ref, OSCRP 2,3)
mentioned in the plan
16 .| Whether sensitivity mapping has been carried out | Yes | (Ref. OSCRP 2.5)
17 | Does the sensitivity mapping clearly identify the
v'ulnerable areas alqng with MPAs, corals Yes (Ref, OSCRP 2.5 & 2.6)
fishermen community, saltpans, mangroves and
other socio-economic elements in the area

Yes | Ref. OSCRP 2.3 & 2,6)
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18 | Do the sensitivity maps indicate aréa to be
protected on priority Jea (Ref. OSCRP 2.6)
19 | Does the maps indicate boom deployment NA Booms not deployed
locations permanently
20 \:;lfw:;:eedr any marine protected area will be YES | (Ref. OSCRP 2.5 & 2.6)
21 | Whether total number of fishermen likely to
affected is mentioned in the plan ! xes  |((RefOSCRRI2,6)
22 | Whether any saltpan in the area is going to be e (Ref. OSCRP 2.6)
affected
23 | Whether any mangroves in the area will be
affected by a spill Yes | (Ref. OSCRP 2.6)
Preparedness
24 | whether any containment equipment is available Yes | (Ref. OSCRP Annex 3)
25 | Whether any recovery equipment is available Yes (Ref. OSCRP Annex 3)
26 Whether the f§0|l|ty is having any temporary Vs (Ref. GSCRP Annex 3)
storage capacity
27 | Whether location of the oil spill response Vas Has been included in Annex
equipment is mentioned in the plan 5
28 ﬁl;ebtgsfrns:&;br:;\rlzstfls available for deploying Ves (Ref. OSCRP Annex 3)
29 | Whether OSD held with facility Yes | (Ref. OSCRP Annex 3)
30 | Whether the OSD held with the facility is
: : Yes
approved for use in Indian waters
31 | Whether the facility has MoU with other operator
for tier -1 preparedness Yes . | (Ref. OSCRP 1.4)
32 | Whether the list of oil spill response equipment
available with each agency in deliberation WD Moracooiment
33 | Whether the facility has any MoU with private Port itself is equipped to
OSRO NA deal with oil spill
emergencies
34 | Whether the procedure for evoking the mutual (Ref. OSCRP 1.4)
e : : Yes
aid is clearly described in the plan
35 | Whether additional manpower is available Yes (Ref. OSCRP 5.4)
36 | Whether list of approved recyclers is mentioned List of recycler approved by
in the plan Yes | state of Gujarat is included
in Annexure 15.
37 | Whether NEBA (net environmental Benefit Before commissioning of
Analysis) has been undertaken any new project, various
environmental aspects
Vs with their positive or
adverse impact is
considered under EIA
Environment Impact
- Assessment stage. -
38 | Whether the areas from priority protection have YES (Ref. OSCRP 2.5 & 2.6)
identify in the plan
39 | Whether relevant authorities and stakeholder Before commissioning of
were consulted for NEBA and during the areas for any new project
property protection Environment - Impact
Yes Assessment & Public
consultation is carried out,
in which relevant
authorities & stakeholders
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were consulted.
40 | Whether district administration has been District Level Disaster
appraised of the risk impact of oil spills? Management Plan is
prepared and regularly
updated at district level by
District Collector of Kutchh,
Under DMP O0il spillage
contingency is identified
as risk. During preparation

Ver & updating of disaster
management plan, District
Level Authority organises &
compiles information from
various industries of
kutchh. APSEZL is regularly
participating in the same &
providing necessary
information to district level

o administration.
Action Plan
41. | Whether the plan outlines procedure for
reporting of oil spill to coast gquard WE (Ref. OSCRP 7.3)
42 Whether the oil spill response action is clearly Ves (Ref .OSCRP 3.1 to 3.6)
mentioned
43 | Whether the acticn plan include all duties to be
attended in connection with an oil spill e 0| BeraOSCREES)
44 | Whether the action plan includes key personnel
by their name and designation viz. C/C, S/C e Ref, O5CREANnexiire 4
45 | Whether alternate coverage is planned to take
care of the absence of a particular person [in
cases Where action plan is developed basic s [{(ReFIOSCRES)
names)
46 | Whether the plan includes assignment of all key
coordinators viz.thie communication controller
,safety coordinator ,Emergency management Yes (Ref. OSCRP 3.4)
team, Administration and communication
coordinator and safety coordinator
47 | Whether contact directory containing numbers of
key response and management personnel is Yes Ref. OSCRP Annexture-4
intimated in the plan
48 | Whether approved recyclers are identified for List of approved recycler
processing recovered oil and oily debris of Gujarat state is included
in annexure 15,

Yes Membership of common
disposal facility for disposal
of oily debris is also
attached annexure 16,

49 | Whether the shoreline likely to be affected is \;es (Ref. OSCRP 2.5 & 2.6)
identified
50 | Whether final report on the incident is submitted S
| to CGHQ as per NOS-DCP 2014 ‘ N eansdent
51 | Whether the spill incident and its consequences NA No incident
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ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD.

MUNDRA

OIL SPILL CONTINGENCY RESPONSE PLAN

OIL SPILL DRILL REPORT

Particulars of person, office reporting

CAPT. SANSAR CHAUBE , HOD MARINE APSEZ

MUNDRA

Tel No.

9925223674

Date & time of incident

22.07.2016

Spill location

1 NM NE of IOCL SPM

Likely cause of spill

DAMAGED

FLOATING HOSE

Witness —Tanker Seaman &
Diver

Initial response action

valve closed

Stopped pumping and

By- Duty Diver on board Dol-
11

Any other information

Spillage is stopped

This FIR is to be sent to Marine Manager by fastest means of communication possible. It is an
offence not to report oil pollution incident.

This FIR is to be followed by company’s incident report also.

Following POLREP report to the Government through nearest CG information will also be

required:

Identity of informant

GM MARINE (APSEZ)

Time of FIR

22 /1308

HRS

Source of spill

CARGO LINE (HOSE)

Cause of spill Hose burst

Type of spill Crude Oil

Colour code information (from CG) Brown

Radius of slick 300 mtr

Tail 500 mtr

Volume 3.3 m3 approx
Quantity 4.4 Ton Appx
Weather SW'ly x 16-18 knts

Tide / current

Flood / 1 knt

Density

Layer thickness

1.5 mm approx.

Air / Sea temp.

31C/25¢c

Predicted slick movement

Easterly towards bocha island

Size of spill classification (Tier 1, 2 or 3) Tier 1
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POLREP

In case of an oil spill, MPSEZ will provide information to Commandant Coast Guard District 1
Porbandar COMDIS 1 and Coast Guard Station Vadinar CGS Vadinar in the following format:

SN. Parameter Data
1. Identity of the informant
2. Time of information receipt
3, Source of Spill
4, Cause of Spill
5. Type of oil
6. Colour code information
7. Configuration
8. Radius
9. Tail
10. Volume
11. Quantity
12. Weathered or Fresh
13. Density
14. Viscosity
15. Wind
16. Wave Height
17. Current
18. Layer Thickness
19. Ambient air temperature
20. Ambient sea temperature
21. Predicted slick movement
22. Confirm Classification of
spill size
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OIL SPILL CONTINGENCY RESPONSE PLAN

Page Number: 1 of 1 Date: 22.07.2016

Name: Arpan Position: Radio Officer

Contact Number: 9712086710 Signature:

Time Activity Completed:

1308 Oil Spill reported near 700 mtrs NE of IOCL SPM

1309 Informed to HOD, HOS Marine

1309 SPM vessel informed to stop cargo discharging operation
and Duty diver to close all valves on SPM

1310 IOCL receiving terminal informed.

1313 Dol 11 cast off from SPM mooring buoy

1315 Dol 7 casted off from Tug Berth

1317 Dol 8 casted off from Tug Berth

1320 Dol 16 casted off from Tug Berth

1322 Dol 11 reported reached in area

1328 Dol 11 started lowering Canadyne Fence Boom

1339 Dol 11 Canadyne Fence boom rigged and Skimmer lowered
and commenced cleaning up operation.
Dol 11 reported continue recovering oil spillage through

1350 skimmer
Dol 11 reported recovered 4.5 m3 of oil spill

1425

1435 Oil spillage is under control all normal

1438 Drill Called off
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Glimpse of Educational Activity
by Adani Foundation

adani

'oundation
niles Since 1996

Summary of CSR activities by
Adani Foundation, Mundra
April'16 to Sept."16

Education :

Mind power and Goal settings Training in Government School Bhujpur and Tunda
Wandh about 95 students took part in it.

Inauguration of Satellite Leaning Centre/Adani Education Development Centre in
June 2016.

Total more than 80 students benefitted, minimum level exams taken. Students are
distributed as per their levels after minimum level test. Course material is designed
for all level. Not only study we do over all personality development and personnel
meeting with each students.

Education Fisherman:

Children of Balwadi are now able to read write and speak A B C, Drawing very well.
Moreover they are also teaching other fellow students. Regular Mother's meet
organized on various topics.

Science Exhibition organized at Zarpara(Chacha). Total-87 Students had benefited
Arrangement of Transportation Facilities for School Going Children from Bandar to
respective villages. Presently We have made arrangements for Luni Bandar-53
Students and Bavadi Bandar-44 & Sekhadiya-7 Total-104 Students are being
benefited.

As Education initiative for children at Balwadi are able to read write and speak ABC,
numeric 1-50 very well. Moreover they are also teaching other fellow students.
Training organized for Balvadi teachers and helpers at “Timba Ashram Shala, Surat”.
Main objective of the training was "SARJAN" : New useful craft work from Waste
materials and natural materials, Learning by Music, new initiatives to engage small
kids, entertainment from Balgeet and plays etc. Total 8 Balvadi Teachers and Helpers
have taken part.

Contents
Education Initiatives
Community Health Initiatives
Sustainable Livelihood Initiatives
Rural Infrastructure Development Initiatives
Adani Skill Development Initiatives
CSR Budget

Media Corner
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Adani Vidhya Mandir Bhadreshwar : Shaping Lives

EDUCATION PROJECTS

1. Balvadi at Fisherfolk settlements
2. Adani Shaikshanik Vikas Kendra

adani

Glimpse of Community Health
Activity by Adani Foundation

3

YV VYV

\ A% YV VVYVVY

YV VYVYYVY

Adani Vidhya Mandir Bhadreshwar : Shaping Lives

School Educational Activities:

Second semester annual exam started from 2" April 2016.

Starting of new academic year of std.-10t" on 18th April 2016.

Books Exhibition on behalf of "Pustak Din" celebrated by Students of Std:1to 9
Elocution competition was organized of std. 8 & 9 on the eve of "Gujarat sthapna
divas”

Remedial class continue from 1st week of May

Environment Day celebration by Rally and Street play,

2ndInternational Yoga Day Celebration

Open House Meeting of Std.-10 IN July 2016.

Kitchen garden Concept as a part of education

Exposure tour of Std:- 3 & 4 as a part of education at Adipur (Pataliya Hanuman,
Shinay) in July 2016

Essay Competition of Std:- 7 to 9 & Mathematics quiz competition of 7 to 10
Science fair organized by Govt. at Nana bhadia village, Near Mandvi, our two
students participated in this fair with "“Modern traffic signal” module in Aug. 2016
Average Students Strength:- 377 Out of 396

Oral test surprise examination of Std:-1to 10.

“World Ozone day " celebration.

House visit of Irregular Students.

Students & Teachers participated in Svachhata Abhiyan organized by Govt.& Mrs.
Chhaya ben Gadhavi ( Chairman DEC-Kutch bhuj), TDO & Mamlatdar, Mundra were
present in this program)
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Overview: “Suposhan Project”

¢ To curb malnutrition amongst Children, Adolescent girls and Women in our CSR

villages

¢ To reduce malnutrition and anaemia amongst adolescent girls and pregnant &
lactating women by 70% in three years

¢ To create awareness about the issue of malnutrition and anaemia and related factors
amongst all stakeholders and role they may play in curbing the issue

¢ To create a pool of resources to be utilised for combating the issue of Malnutrition

and Anaemia

¢ To support efforts in reducing IMR and MMR

Community Health : Mundra

Mobilevan OPD April to Sep-2016
Month Apr-16‘May-16 Jun-16|Jul-16 | Aug-16 | Sep-16 | Total
OPD 2714| 2873| 2947 3262 3,197/4384 19,157
Rural Clinic OPD April to Sep-2016
Month [16-Apr [16-May[16-Jun [16-Jul [16-Aug [16-Sep [Total
oPD 2764 2505 [3055 [3550 [3,712 3,659 [19,245

Strategy: “Suposhan Project”

| |Outcome: “Suposhan Project”

* Community based intervention with Community Health

Workers from local communities. ( Sangini)
Each child and will be

.

Reduction in occurrence of malnutrition amongst
Children by 95 % in three years

growth chart

* Regular inputs of THR, RUTF and other micronutrients
treatment when necessary facilitated via Govt. Schemes and if

necessary through AF

FDGs with mothers and adolescent girls

* Village meeting one in a2 month at every village
Health camp every month

+ Awareness campaigns

Cross Functional, across locations learnings

.

.

with

Reduction in malnutrition and anaemia amongst
adolescent girls and pregnant & lactating women by
70% in three years

Create awareness about the issue of malnutrition
and anaemia and related factors amongst all
stakeholders and role they may play in curbing the
issue

Create a pool of resources to be utilised for
combating the issue of Malnutrition and Anaemia

+ Support efforts in reducing IMR and MMR

¢ Mobile Dispensaries & Rural Clinics

During this six month, total 19157 patients
were provided with free Health Care
Services by Mobile Dispensaries at 26
villages and 6 Fisherfolk settlements .
19245 patients benefitted by the medical
services at Rural Clinics at 11 locations.

* Health Cards to Senior Citizens

During the month, total 4417 transactions
were done out of 7487 card holders by

Senior Citizen Scheme beneficiaries Sr. Citizens of 65 Villages
Mundra Taluka and they received cash less
Month OPD IPD medical services Under this project.
April 674 3
May 648
June 695 3
July 754 3
Aug, 782 33
Sep. 810 12
Total 4363 54
Poor Patients Support 384
Patients had been supported for
treatment of illness.

Overview: “Suposhan Project”

Selected Sangini Detail

No | Detail of Village & Sangini

1 Total Block Villages 61

5 Total selected sangini village 55

cover

3 Pending Villages 06
4 Total Anganwadi in Mundra 104
5 Total cover Anganwadi 93
6 Pending Anganwadi "

“Suposhan Project”

HB Testing & Anthropometric Study Training &

Meeting Agenda & discussion details.

¢ Introduction sessions for Sangini & project.

*« Base line basic Survey & Anthropometry study :
experience sharing to each other.

* Guidance by CDPO & Team members (ICDS, Mundra)
aware about Anthropometric study basic &
important tools use in time of study.

e Training for HB Testing & Anthropometric study
through growth chart & MUSC Tap. HB Testing
Machine & Information sharing about Growth

Monitoring through Growth Chart & Adolescent
group formation for HB Testing.

¢ Discussed about Group formation for Mother &
Adolescent girl.

¢ Distribution for Weight Machine, Measurement tap,
MUSC Tap, IEC Material

Community Health All Project Data at Adani Hospital -
Total OPD & IPD for April to October-2016

Na;)n;:of Sr.Citizen Medical support Mal::;:t'on F::t;)::)o I;'rilj);sc': Total
Month OPD IPD OPD IPD OPD | IPD OPD OPD
April 674 3 112 5 3 0 16 31 844
May 648 0 57 1 0 0 2 37 745
June 695 3 60 1 7 2 0 35 803
July 754 3 61 6 2 1 0 43 870
Aug, 782 33 172 13 0 0 0 47 1047
Sep. 810 12 149 21 0 0 0 45 1037
Oct. 866 5 126 6 0 0 10 46 1059
Total 5229 59 737 53 12 3 28 284 6405
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| GAIMS : Health is Wealth ...

B OPD/IPD Data April-16 to Oct-16
adaag. 1
el s:&;ésm_ o Month OoPD IPD
iulDa N
20192 April 16221 2130
May 15652 2223
Jun 15420 2232
July 16819 2396
Aug 18494 2597
Sep 19121 2575
Oct 17919 2471

Community Health : Mundra Overview |

adani

— e

aty @

Glimpse of Sustainable
Livelihood Initiatives by Adani
Foundation

GAIMS : Health is Wealth ....

e Total 5547 Patients received Special Care and Coordination upto Oct 16 at GKGH
regarding Hospital, Lab, OPD Department, Ward and Pharmacy Service.

« During six months Different 225 Village Level Meetings Organised with Sarpanch, Leader,
Women Groups and other Stakeholders .

* We have Started School Health Check Up Under the “Safe child Project” in this six
months Total 24 Schools Covered and 5692 Students has been benefited in camp.

¢ In this six months Total 304 dead bodies were shifted to different villages in Kutch

District.
Safe Child Project/ School Health Checkup
Mobile Health care unit at Bitta No.of
Covered 0.0 Covered
No Village | Population | Total Patients No of School Student
- 24 5692
1 Bitta 1149 96
2 | Nani Dhrufi 504 126 Death Body Van and Hospital Death Data
3 | MotiDhufi) 472 48 Sr No.| Month |AF Van| Relative. | C83th i
4 Bharapar 243 22 - GKGH
5 | Bavanipar 733 146 1 April Ell 2 72
6 | Hamirpar 241 39 i ’jf\ay ‘512 EZ? ;lé;
un
7 | Balapar & 48 4 [ July | 51 64 115
8 Khanay 521 m 5 Aug 50 65 15
Total 3930 636 6 Sep 54 18 72
Total 304 321 625
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Sustainable Livelihood Programme

Fisherfolk Amenities

Agriculture Programme with KVK

* We have initiated Programme for Awareness of Farmers in collaboration of KVK. Outreach
is approximate 15 farmers at 1 villages
Subject: Kitchen Garden Kit Awareness and Soil Health cards analysis

« Date Palm Marketing Linkages : more than 700 Kg Selling at Adani Residential Colonies,
Ahmedabad and Surat.

« During six months we have given 43,797 mann fodder worth Rs.95.00 Lacs approximately.

« Organic farming Related Demonstration for ‘Jivamrut” at Zarpara

« Brief Introduction of Bio gas plant and give knowledge for application process. Give
information about Tissue culture Date palm demonstration. Planning & Implementation
of NPK fertilizer use for date palm which is received highest rate in this year. Feedback
for Fodder Demonstration work

¢ Visited 30 Farmers and discussed about results of Jivamutra and Kitchen Garden
Feedback & "Agri Asia” Agriculture Technology Exhibition

* Animal Hostel visit Himatnagar and Gauchar Development workshop attended by Jayram
Rabari and Karsan Gadhavi

Coordination

Our intervention for Randh Bandar is started after serioes of meeting with leaders as well as
individual fisherman. Water tank work and electrical connection work is in progress. At Juna
bandar Pagadiya road and shelter work is in progress,

Zarpara Chacha individual toilet construction for 60 House hold is completed

Exposure visit arranged at fishermen friends of Juna bandar village, Mundra to Veraval RC of
ICAR-CMFRI. The presentation and lecture delivered on “Sea cage farming of finfishes and
shellfishes” by Dr. Suresh Kumar Mojjada during the exposure visit was very useful to our fisher
folk and meaningful.

Safety awareness program for fisherman community was organized on 16th Sep 2016 in
coordination with Indian coast guard, Air force and Fisheries department. Commandant Pradip
Kumar did live demo for using different equipment like boya, ring and life jackets for safety
purpose. Mr. Mukesh Saxena had given information about coastal safety and measures

Support in preparation of SEZ Entry pass including form filling at Navinal-43 & Chacha Zarpara-
68 & Zarpara village- 11 Total-122 pass

Polyculture is our pilot project for alternative
livelihood for fisherman in coordination with
GUIDE.

Training was arranged at Adani house to create
awareness for the projects and steps of
implementation.

After providing training, within seven days
fabrication of cage on actual site was started.
Cage fabrication was done by fisherman of Juna
Bandar under expert guidance of scientist of
GUIDE. One cage is ready and floating on water.

Sustainable Livelihood Programme

Women Empowerment Programmes
< Meeting with the women group at Various Village .
Point Discussed:
=To maintain regular Group Register
=To practice of Personal loan and group loan register
=To regular of Monthly meetings Tharav
<+ Saheli Mahila Gruh Udyog
= Washing Powder - 2140 kg - Rs. 1.60 Lacs
= Phynayle - 500 liter - Rs.0.15 Lacs
= Non woven bags - Rs.0.35 Lacs
= Fresh Food - Rs.0.11 Lacs
Total Sale : Rs. 2.21 Lacs

« “Beti Vadhavo Abhiyan” initiative has been taken by
Adani Foundation in order to change the mindset of our
society and think positively towards the girl child since
three years. We are greeting each girl child born in
Mundra Taluka with Kit including ( one pair cloth, soap,
shampoo, powder, mosquito net, bed sheet and nutritious
food for mother).

¢ In September, by Joint efforts of Taluka Health Office,
ICDS and Adani Foundation has organized Taluka Level
Seminar on Beti Vadhavo Seminar in which Chhaya ben
Gadhvi (Chairman, Jilla Education Board) remained
present. We greeted 187 baby girls of Mundra Taluka.

Fisherfolk Amenities

Man-days Painting Labour
Name of Fishermen Year-2015-16 | 16-Apr |16-May|16-Jun | 16-Jul |16-Aug |16-Sep Apr to Order
Aug Amount
Year-16-17 Rs.
Total
\Vagher Talab Osman 2969 70 0o 278 115 115 200 948 3262568
\Vagher Abbas Suleman 2961 240 400 268 185 70 168 1535 3417469
\Vagher Mubark lliyas 1090 150 40 160 232 145 150 987 1903536
Total 7020 460 440 706 532 330 518 2986 8583573

Mangroves plantation and maintenance : 2960 man days employment given till date

Sr. Name of Fishermen \Village Jul Aug Sep Oct Total Order:smount

1 Mubarak Alimamad Vagher Shekhadiya 167 167 334 100200

2 Abdul Satar Jam Shekhadiya 167 167 334 100200

3 Ismail Hajibhai Jam Shekhadiya 167 167 334 100200

4 Sidhik Hasan Reliya Luni 216 216 432 129600

5 Latif Suleman Manjaliya Luni 183 183 366 109800

6 Jakab Hasan Manjaliya Luni 290 270 115 60 735 340000

7 Manek Jakariya Suleman Bhadreswar 292 308 600 180000
Total 1482 1478 115 60 3075 1060000

We have supported 42 Pagadiya Fisherman as a painting Labour.
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Rural Infrastructure Development : Building Block of the Society

Sustainable Livelihood Programme

Adani Foundation has designed, planned and built a strong infrastructure for bettering
education, community health, agriculture and living standards, all according as per
official requests and demands of people of the community and the Gram Panchayat.

Work Completed:

1. Mota Bhadiya- village pond deepening

2. Mota Bhadiya- cd pond d ing

3. Dhrub- Pond deepening and bund strengthen

4. Mundra- Paver block in road sides at Pipleshwar way.
5. Mundra, Baroi, Goersama and Luni- Svachhata Abhiyan
6,
7
8
9

Mundra- Fixing of sitting chair 3 Nos in police station
Bharadi Mata Mandir- Supply of solar light 5 Nos
Shekhadia- Road strengthen work of Pagadiya fisherman way.
. Shekhadia- Murrum filling in crematorium of fisherman
10. Old bander- Re-painting work in toilet blocks, Balwadi
11. Luni bander- Soak pit cleaning work
12, Modhava- crematorium wall
13. Moti Bhujpur- Construction of road near river
14. Luni bander- Approach road for Pagadiya fisherman
15. Siracha- Shed and pound wall in S jwadi

Pantion Scheme for Widows, Senior Citizen and Handicapped from Government

« We are playing the role of facilitator in case of tie up with Government Scheme for
Widows, Senior Citizens and Handicapped people.

e The identity cards are issued to two persons for the handicapped in coordination
with Bhuj Samaj Suraksha Khata for regular visit and follow up.

e During the period, 59 widows and 39 Senior citizens and 2 handicapped - total 100
members got benefitted from the approval of pension certificate. The financial
benefit of the senior citizen Yojana is Rs. 400 per month and the widow scheme is of
Rs. 900 per month. (Total direct financial benefit : Rs. 51100)

Glimpse of Skill Development
Initiatives by Adani Foundation

adani

adani
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Visitors

¢ Mr. Michael Stephen, Mr. David Moor & Ms. Allison
Joyce, Journalist Team from Australia along with
MR. Jeyakumar Janakaraj (CEO Australia Port)
Visited Juna bandar for Adani Foundation Activity
& Discussion with Fisher folk Group.

e Visit of Mr. Naren Karunakaran-The Economics
Times on 28th June, 2016-visited Luni bandar and
discussed with local fisherman about Mangrove
plantation work at Luni site. He also visited Juna
bandar & Discussed with Fisher folk Group for
activities of CSR by Adani Foundation.

« Visit of Mr. Sudhakar B.- Head HR Energy
Business- visited at Junabadar for Adani
Foundation Activity & dissuasion with Fisher folk
Group.

*  Visit of auditors of OeEB Bank for review of CSR
Activities at Juna Bandar. Presentation and

information sharing was arranged at Adani House.

Adani Skill Development Center: Mundra

Along with computer related trainings, Stitching and Bagging training, Beauty
Parlor and Mobile Repairing Training are also in full fledge at Nana Kapays,

Adani Ports, Zarpara and Mundra

Course wise status, 1st April 2016 to 30th September 2016
Soft Skill training
3; Course Name Location Male| Fe:-nal stﬁ:'eo:ts
1 |IT Basic Computer IASDC Mundra 10 1 1
2 |IT Basic Computer IASDC Mundra 6 3 9
3 [Tally Erp9. IASDC Mundra 4 2 6
4 |IT Basic Computer IASDC Mundra 2 2 4
5 |Vocation Training Zarpara Gov.High School | 59 | 36 95
6 |Basic Computer-RTG student IASDC Mundra 16 o] 16
7 |Basic Computer-RTG student IASDC Mundra 8 0 8
Total - A 105| 44 149
Technical Training
1 |Mobile Repairing IASDC Mundra 12 0 12
2 |stitching & Bagging Machine Operator |APSEZ 7 0 7
3 |Beauty Parlour Nana Kapaya 0] 24 24
4 |Beauty Parlour IASDC Mundra 0 21 21
5 |Checker Cum RTG Crane Operator IAPSEZ 14 0 14
6 [Tailoring IASDC Mundra 0] 18 18
7 [Tailoring IASDC Mundra ] 13 13
Total - B 33 76 109
Grand Total A+ B= (138 120 258

Leading by  front our Senior
Management took active participation
not only by organizing this event but
also by witnessing the inspirational
blind girls making rakhis at the venue
and offering moral and financial
support to them.

Unity”
Fisherman leader of Navinal

Anwar bhai created Dbest
example of Hindu Muslim unity
by tying Rakhi from differently
abled girls from Andh Kanya
Prakash Gruh, Ahmedabad. Not
only that, They gave donation to
institute... This shows binding of
our team so deeply and socially
with fisherman community...

| Adani Skill Development Center: Mundra
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Important Events

e "Beti Vadhavo Abhiyan” initiative has been taken by Adani Foundation in order to
change the mindset of our society and think positively towards the girl child since
three years. We are greeting each girl child born in Mundra Taluka with Kit including (
one pair cloth, soap, shampoo, powder, mosquito net, bed sheet and nutritious food
for mother). By Joint efforts of Taluka Health Office, ICDS and Adani Foundation has
organized Taluka Level Seminar on Beti Vadhavo Seminar in which Chhaya ben
Gadhvi (Chairman, Jilla Education Board) remained present. We greeted 14 baby girls
of Mundra Taluka.

¢ With objective of curb malnutrition amongst Children, Adolescent girls and Women in
our CSR villages and to reduce malnutrition and anaemia amongst adolescent girls
and pregnant & lactating women by 70% in three year which will result for reducing
IMR and MMR - Adani Foundation started Project Suposhan in Eleven States where
Adani group is working. With combined efforts of Adani Foundation health team,
ICDS and Child malnourishment treatment centre of GoG, we have organized
Suposhan Camp in which we have identified 45 malnourished children and started
intervention as per their illness.

CSR Budget

Adani Foundation, CSR Budget - Mundra
(April-2016 to September-2016)

Expenditure

Program Budget 2016-17 Apr.16 to Sept.16
BN Admin Expense 136.44 62.54
I
I Education
IO Education Initiative 49.40 12.28
I Adani Vidya Mandir- Bhadreshwar 125.78 46.19
I shanti Vihar (Project Udaan) 303.26 109.53
Sub Total 478.44 168.00
Community Health 271.18 62.37
Sustainable Livelihood Development 240.90 117.97
Rural Infrastructure Development 408.24 105.30

GRAND TOTAL 1535.20 516.18

Important Events

Samanvay - A Seminar was organized to define social responsibility with the
perspective of Development on September 20, 2016 at Adani House, Auditorium, Port
road, Mundra, Kutch.

More than 35 Organizations namely Agakhan Rural Support Programme, Kutchh
Navnirman Abhiyan. Vivekanand Research & Training Institute (VRTI), Navchetan
Andhjan Mandal, Welspun Limited, Coastal Gujarat Power Limited, Ashapura group of
industries, Sarv Seva Sangh, Kutch Mahila Vikas Sangathan (KMVS), Arid Community
& Technology, SETU, Sahjeevan Trust, Veerayatan and Yusuf Meher Ali Centre (YMC)
etc. took part in this Seminar.

The Chief Guest: Shri Apurva Oza (CEO, Agakhan Rural Support Programme) and other
Distinguished guests were:

Mr. Lalji Prajapati, Navchetan Andhajan Mandal

Shri Lalbhai Rambhiya, Head CSR AARTI Group of Industries

Shri Ramesh Gor, Coordinator, Vivekanand Research & Training Institute
Smt. Raginiben Vyas (Head-CSR, Ashapura group of Industries)
Dr.Punam Gupta (Welspun Limited)

Smt. Lataben Sachdey, KMVS

Shri Pradip Ghosal (Head - CSR, CGPL)

Dr. Yogesh Jadeja, Arid Community & Technology

Shri Dharmendra Kumar, Director, YMC

Shri Jadavjibhai Shethia, from Sarva Seva Sangh

Important Events

« We had organized Model Making Competition among Technical Students of Kutchh District
in Aug 2014. Three Winners of the Competition constructed replica of their model at Nana
Kapaya, Baroi and Gundala Village under guidance of Engineers Team of Adani Foundation Which
will be used as Medical Center at Gundala and Nana Kapaya and residence for poorest of poor at
Baroi Village. Launching of Booklet of process documentation and Certification of
Students organized on 9th July 2016.

e Adani Foundation, Mundra organized Cricket Tournament, “Adani Premiere League” among
fishermen community to promote healthy sportsmanship and harmonically transparent
community relationship among fisher folk of Mundra and Anjar Taluka from 13.07.2015 to
23.07.2015. The Adani Premiere League by Adani Foundation started on 13.07.2016 at Shantivan
Colony Cricket Ground. Total 44 Teams of 12 villages and 528 Fisherman participated. Teams from
Villages Zarpara, Navinal, Shekhadia, Modhava, Salaya, Mundra, Tragadi, Luni, Sanghad, Gundiyali,
Bhadreshwar & Vandi (Tuna) participated with great enthusiasm.

* Safety awareness program for fisherman community was organized on 16th Sep 2016 in
coordination with Indian coast guard, Air force and Fisheries department. Commandant Pradip
Kumar did live demo for using different equipment like boya, ring and life jackets for safety
purpose. Mr. Mukesh Saxena had given information about coastal safety and measures.

e Adani Foundation Mundra has organized “Panjo Medavo” Programme on 27th Aug 2016
Saturday Evening. Total 170 local people including Sarpanch, village leaders and NGO working for
welfare of community including media.

« Adani Vidya Mandir gives momentum to “Swachchh Bharat” movement at Bhadreshwar in
coordination with government schools of Bhadreshwar. Total 450 Students participated in drive
Several activities were carried out during the day that marked the uniqueness of this drive.
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Adani Ports and Special Economic
Zone Limited, Mundra.

From : April,16
To . September,16

Status of the conditions stipulated in Environment and CRZ Clearance

ANNEXURE - 7
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Annexure -7

Details of APSEZ Fire Fighting Facility

e APSEZ Fire Services is well equipped with start of art Fire Fighting Facilities.
All the critical areas are protected with Fixed Fire Fighting System having
ample water storage capacity

e APSEZ Fire services possess 05 nos of Fire Tenders which can immediately
respond to any eventuality

o We are equipped with Diesel engine operated pump in all the critical areas to
meet the uninterrupted water requirement even in the case of power failure

e \We conduct regular testing of each and every firefighting appliance to ensure
its healthiness

e All the areas are protected with First Aid Fire Fighting Measures (i.e. Fire
Extinguishers)

o APSEZ Fire Services possess qualified and experienced fire professionals to
guide the associate Fire Staff.

e APSEZ Fire Services comprises of 110 nos of associate Fire Professionals for
round "O" clock monitoring, Fire Prevention and Fire Protection of the
organization.

e APSEZ Fire Services remain stand by during Class A,B Petroleum products
handling to prevent & to minimize any unwanted incident

e We impart regular firefighting training to employees as well as associate staff.
e APSEZ also possess modern hi-tech equipment to combat with any emergency

e We also conduct special awareness drives for home fire safety at our
residential townships.

e Control of ignition source by spark arrester in each vehicle moving inside the
LT area, use of intrinsically safe equipment & maintenance tools.

e Provision for deployment of 03 number rapid emergency responder 24x7 at
liquid terminal as well as hot work close monitoring to avoid any fire incident or
immediate mitigation.,

e MOU signed with 06 number of mutual aid group industries for immediate
support for emergency mitigation & resources mobilisation.

188



Testina of Fire Fighitng SYSEEM of Diesel Tank Area MEar<iUn Berth

Testing of Fire Fighitng System of Liguld Terminal
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adani

MOCK DRILL REPORT

m Date : 15.04.2016

B Time : 16:21 hrs.

W Location : SS-01 Building

B Scenario : Evacuation from SS-01 Building due to earthquake.

PURPOSE: Drill & exercises to rehearse anticipated emergency scenarios are periodically
conducted at Adani Ports And Special Economic Zone Ltd., West Basin, Mundra. They are
designated to provide training, reduce confusion and verify the adequacy of emergency
response activities and equipment,

SCOPE: Drill and exercises are planned and implemented in an effort to educate everyone
at Adani Ports And Special Economic Zone Ltd.,, West basin, Mundra on the appropriate
response in the event of a real emergency. In addition, lessons learned from these activities
enhance the Port's emergency prevention and response capabilities.

INTRODUCTION:
Marine Control received information from POC regarding earthquake and so on to

evacuate the SS-1 Building. Marine Control informed to Central Control Room. CCR
informed to all concern to evacuate the building.

CLORONOLOGICAL ORDER OF EVENTS LOGGED :

Sr. Time Events Response

No (Hrs) Time

01 16:21 Central Control Room informed to Fire Services 30 Second

02 16:21 Central Control Room informed to Medical Services. 30 Second

03 16:22 Central Control Room informed to Security Dept. 30 Second

04 16:22 Central Control Room informed to Safety Dept. 30 Second

05 16:25 Central Control Room informed to Mr. Mavji Vaghamshi 30Second

06 16:26 Central Control Room informed to Capt. Srinivas Kaki. 1 Minute

07 16:27 Central Control Room informed to Mr. Kuldeep Zala 1 Minute

08 16:30 I(::Eg)tral Control Room informed to Mr. Prakash (R. M.- 5 min.

09 16:22 Fire team reached at SS-1 Building with Fire Tender. 1 min.
Fire team started all necessary arrangement to

10 16:23 extinguish the Fire in case of Fire and Search & Rescue Subsequently
if necessary

1 16:22 Ambulance reached at SS-1 01 minute

12 16:21 Emergency Siren blow Subsequently

13 16:22 All employees, Supporting staffs and visitors evacuated 1 minute
and gathered at Assembly point.
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> Location (with snaps):

> Sequence of events (with snaps and time):

Evacuation From Second Floor of SS-01 Building
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At 16:30 hrs., it has been declared that there is Evacuation Mock Drill and debriefing done
by observers

Debriefing by Capt. Srinivas kaki [Head -Dry Cargo, West Basin]

[y g
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Debrleflng by Mr. Mavji Vaghamshl [ES E&l, West Basin]
| e




Debriefing by Mr. Rakesh Chaturvedi [Head - Fire Services]

At 16:35 hrs., the whole Evacuation Mock-Drill was completed and declared All Clear

» OBSERVATIONS:

SR. OBSERVATIONS
NO.
GOOD OBSERVATIONS
1 | Employees, supporting staffs & visitors did not use lift (i.e. awareness of how to
evacuate in emergency). All occupiers used staircase for evacuation.
2 | Response of Fire Tender and Ambulance was very fast.
3 | Central Control room communicated to concern HODs/ HOS
4 | All employees know assembly points
OBSERVATIONS BY OBSERVORS

1 |Figure of eight rope to be kept for emergency evacuation at SS-01 Building.
2 |Exit door at second floor of SS- 01 Building to be opened outside
3 |Neil Robertson (Vertical) Stretcher to be arranged for evacuation the casualties from

height.
4 |Emergency Alarm System (i.e. Manual Call Points) to be installed at SS-01 Buildin

evacuate the whole building at single click.
5 |List of present employees to be kept ready.
6 |Evacuation to be done through Emergency Exit as per evacuation plan.
7 |Parked vehicles at SS-01 Building to be shifted at safe place.
8 |Excavators, gas cutting machine to be kept ready for removing debris & cutting

iron angles, bar when such emergency arrived.
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> AREA OF IWNPROVEMENT :

1 FEEDBACK & SUGGESTIONS

SR

NO.

01 | The response of occupier of SS-01 Building was little slow instead of taking quick
actions and walk out from the building. In case of any drill or emergency, being a
responsible person everybody has to take immediate actions and support to concern.

02 | After completed evacuation, the main entrance of the building should be closed to
avoid further entry inside affected building until all clear.

03 | Emergency message to be circulated to all concerned building occupier by Central
Control Room.

04 | Head-count of personnel working and visitors at SS-01 Building were not done.

05 | Once the drill/emergency get completed, the All Clear Siren to be sounded.

06 | Central Control Room should send message (SMS) of All Clear to all concerned (i.e.
emergency departments, respective HODs & HOS and Shift Incharge) .

» VOTE OF THANKS :

Fire & QHSE Department thankful to all participants (i.e. Central Control Room,
ES-E&I, ES-MHS, Dry Cargo Department, Medical Centre, ES-CIVIL, FLS Staff) who

took part actively in this Evacuation Mock Drill.

» SUPPORTING STAFF :

Fire Team :  Mr. Pratik Sheladiya & Team

Medical Team : Medical Assistant & Staff

Security Team : Mr. Pawan Mishra & Team

QHSE Team ¢ Mr. Jitendra Chaudhari

Observation Team : Capt. Srinivas Kaki [Head - DC, West Basin]

Others . Staff of Central Control Room

Mr. Mavji Vaghamshi [HOD - E&I]

Mr. Rakesh Chaturvedi [Head - Fire Services]
Mr. Kuldeep Zala

Mr. Kaushik Modha

Staff of Marine Control
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» SUMMARY (OPTIONAL - BUT FOR INTERNAL REFERENCE) :

DETAILED EVENT

EXPECTED ACTION

REMARKS

Site Main Controller: Shall
ensure all possible assistance
to personnel affected for
medical attention and
hospitalization as appropriate

To be informed by site

incident controller

Site Incident Controller: Shall
immediately assess the scale
of emergency and report to
Site Main Controller for
instructions/ directions and
Shall liaise with other heads
of department for their
support and assistance and
shall ensure continual
reporting of situation to Site
Main Controller and shall
recommend calling for
external resources as
appropriate.

He has to liaise with other
heads for getting assistance
to mitigate the situations

Site Incident Controller
Capt. Srinivas Kaki
reached to the site and
took appropriate actions
to the individual team of
family.

HOS - Administration: Shall
report to Site Incident
Controller immediately and
assist him as directed.

Shall arrange for
transportation of whatever
nature for use in the situation.

HOD - Human Resources:
Shall report immediately to
Site Incident Controller and
assist him as directed.

Shall ensure Assembly Points
are manned and all persons
reporting there properly
identified. And shall also
arrange to transfer the
affected persons from site.

HOD - Corporate Affairs:
Shall report immediately to
Site Incident Controller and
assist him as directed.

Shall assume the role of Public
Relation Officer (PRO) for
communication, dissemination
of information, status and
facts (preparation of
communiqués, statements
etc.)

HOD/ HOS - Engineering
Services: Shall report
immediately to Site Incident
Controller and assist him as
directed.

activation of
damage

Shall ensure
departmental
limitation activities

Mr.  Mavji  Vaghamshi
directed to his Team as
required.

HOD/ HOS - Dry Cargo: Shall
report immediately to Site
Incident Controller and assist
him as directed.

activation of
damage

Shall ensure
departmental
limitation activities.

Mr. Prashanta Patra took
relevant actions as per
instruction from site
incident controller

HOD/ HOS - Commercial:
Shall ensure availability of
materials required by the Site
Incident Controller.

Arrange necessary material /
equipment if require.
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Annexure - 9

Organogram of Environment Management Cell, APSEZ, Mundra
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ENVIRONMENTAL PROTECTION EXPENDITURES

(April'16 to September'16)

Sr. Activity/ Category Expenditure
No. (INR) in Lacs
1. Environmental Study / Audit and Consultancy 158.14
2. Legal & Statutory Expenses 7.39
3. Environmental Monitoring Services 15.48
4, Hazardous Waste Management & Disposal 7.50
5. Environment Day Celebration 6.54
6. Treatment and Disposal of Bio-Medical Waste 0.69
7. Mangrove Plantation 30.00
8. Mangrove Monitoring & Conservation 20.26
9. Horticulture Expenses 498.00
10. | O&M of Sewage Treatment Plant and Effluent 41.43
Treatment Plant (including STP, ETP of Port & SEZ &
Common Effluent Treatment Plant)
11. Expenditure of Environment Dept. 112.47
(Apart from above head)
Total Environmental Expenditures in Rs. (INR) 897.9
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Cl

Scientist 'O’ (IA-iil section) -~ _
Ministry of Environment, Forests & Climate Ghignge, Govt. of india
indira Paryavaran Bhavan,

Jorbagh

New Delhi - 110 003

Kind attn.: Dr. Sudheer Chintalapati

Subject: Compliance of directions issued by MoEF & CC vide corder for dispesal of

Show Cause Notices

Reference;

Oear Sir,

(1) MoEFECC letter no. F. No. 10-47/2008-iA-lli, dated 18.09.20
(2) MOEFECC letter no. F. Ng. 10-47/2008-IA-1il, dated 23.08.2016

=4
-~

4
|
1

|

Further to the order issued vide above mentioned reference — 1, @ compliance status
of the directions was submitted to MoEFECC as part of the six monthiy compliance
report against the EC & CRZ clearance of the Water Front Development Project as
well as EC & CRZ clearance of Mundra SEZ project. Copy of the status of the
compliance is attached here. In view of the letter at reference - 2, please refer below
table for status of various studies stipulated in the order dated 18.09.2015.

Action plan for
conservation of

Action plan to
protect the livelihood

Regional strategic
impact assessment
report (Cumulative

Sr. Information ecologically sensitive of fishermen
No required areas, bathymetry Impact Assessment -
study, mapping of co- CIA)
ordinates of CRZ areas
Details of the|Scope of work is|Study is compieted. | Terms of Reference for
studies undertaken | discussed and finalized | Please refer Annexure | carrying out CIA were
a | or assigned tc the | with GCZMA. Please | -2, discussed and finalized
reputed scientific | refer Annexure - 1. with GCZMA. Please
agencies refer Annexure - 3,
Status of the | Work awarged to | Study is completed. | Work awarded to
studies assignecd NCSCM, Chennai. | Same has been | NABET accredited
NCSCM has initiated | already submitted to | consultant. Piease
o the studies. MGEF & CC vide letter | refer Annexure ~ 4 for

dated. 12.04.2016.
Please refer Annexure
- 2.

progress report.

claror
suefed

Office: Adani Mouse, Nr Mithakhali Circle, Navre

i 380 009,

Gujarat, India
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Action plan for
conservation of
ecologically sensitive

Action plan to
protect the livelihood
of fishermen

Regional strategic
impact assessment
report (Cumulative

Sr: Information
No required areas, bathymetry Impact Assessment -
study, mapping of co- CIA)
ordinates of CRZ areas
If the studies are | Not applicable Not applicable Not applicable
. not assigned, then
by when it would
be undertaken?
Timeframe of | For details, please refer | Study is compieted. For details, please
d compietion of each | Annexure - 1. refer Annexure - 4,
of the above
studies

We hope this information is in line with yvour requirement.

Thanking you,
Yours faithfully,

Shalin Shah

Head -~ Environment

Copy to:

1) The Principal Secretary, Department of Forest & Environment and Chairman,

GCZMA, Govt. of Gujart, Sachivalays, Gandhinagar, Gujarat.
2) The Director, Nationai Centre for Sustainable Coastal Management (NCSCMW),

Koodal Buiiding, Anna University Campus, Chennai - 600 025.

3)-Additionai Principal Chief Conservator of Forests (C), Ministry of Environment,
Forest and Climate Change, Regional Office (WZ), E-5, Kendriya Paryavaran
Bhawan, E-5 Arera Colony, Link Road-3, Ravishankar Nagar, Bhopal - 462016.

vecial Economic Zc

e, Navrangpura

ybad 380 0069, Gujarat, India
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